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f^r ^ji^nrai ^rsrf? wxt ^ 

^r, r?$r $m*\, #t^r 

*ltiT <PCil tlill *flif! T ff^5' ^PTt nsRtil Ititsl 4illil 'SRT, R'Sa|W<| 

«Wi »ito?r c-'TC® -^us ^sn 

^TRR '5R^0C c f ^rfw <7 tR ■Sfwr ^hq 

^HMiJl 4<TC^i ^S|5\Bw ‘’tf'treir UCT’ 

< Hilfe e ‘lh 4 «?C»1R- ’iRcvss W, 'SPStT 5R1? C5^? RffSl 
o?f5t ^csr %r «rf! ^\3»<iic| 4*rm *o2>i c® i 

iJRRRT < ttf^ *TT, *trf^ bMIc'i *fffir *Tt, 4l^C?T C’fas'Q C*lt4 ^Tf1% *Tf I 

c*n«5T «it m 'snfir 

*rtti fist-ww ^rr cwr c^r^r, ^r^t ^r Rimt 
siR tv© Mis *pjIc»i<iI fror ^(,v»<i st=n jjrt ^ «fR, «iif»i 
3R civ©R*i *Tf ’RQTItl *ff*t ^ifil ’iRc.'iS «ih*'i'©E 5 Tt R*[? 

44l£ i£|^ 4E4 'Sf^o^ <pscs- 'shc'o^ >R , 3(f“f 3f?T 5iR=1 1 
<Rt, «n^5ir £jit® wen Ror ^jn^rar ^f®rc?r R*tRi 
fk f^c?r <?rt^ fror ^trr f^tcrr wl^tv^srsR <?1%, 

Onf^ C4WT 0«fc*l C^R^Iff© 4R© O T>R C*R ^TT, 'SIHE^TR' 
RRfRl (TiT^ c. 4°H| ' l T|3[t ^TT OiFl 

?ror r^ij c^tc?^ Rf^r 

«fenr mwtf, t*tfwt^ tis* 

*f's?c c i slRs '©l^ciiii sMIcmI f&-*tflf, R.^Hciiii 

^ JfVlWfHl, ^t^WRK '41^*1 ^ ^Tlf4? 4T< 

2)Ct>^|- <pv© ijwf i|'Ot e lM Rl?H| 

f%%'G'sc5rf ,? rRf 4i<ir$ f^R 'aiiiii<i ^ ^c£R«tt i 

'3fR'o ■srRwir ^srffsr «^vs«8 1 ^iRnsRh (Rtfe t?^<i'©1, 



tolXJlft m ^ ^5 OrHN WPim *ItW 

‘*rc»ijteW, aw ^prm *ftni< ^s^wtxst ^Ttwr 
'aiPlP'UII'b ^umc^fw *tX*T ^Sf TOt, ^P5®T ^TR CTW 
oferr ^ Wm wftjmr mmw ‘to*r’ 4 

m^txm- ^'©x^rr ^us c*kt ^ c*mtxm<r ^pcri 

'srprt? firon*t ^ , ?tf s P5^r?r wt5i« wm $fto 

^ITO ^5 mfto ftos wrspri ^rM’^ spFm ■srpp «rt 

wito 'm*fo+ *mpf, tom ^iwin 

^pf m i j mmr i T ^m*f’?r mx*t*T ^prmx^, R»R ^ ^prt f*kii 

*jxir *$x*r 3im*ii l't»R>'Q < pc^c?. , i i 

fspr mis'® v ic^pH ^ 0 * 1 ^ **iiR 

C 5 T*fm •HK J 1 C 5 ! <^fi> T5({*\m stK'®, C 3 ^ »ll^c«i^ 

'olt'ihWIs 1 ^ <j^1l 5 *fx^ c'b's^ ? tRc's^ 

*rram mftm ^ ^tm mto wTxm ^x^m 
smm 5 #! 

b*)4 Rj*iH 
i CWIlfa *o><f 
V.'Q»^l| 
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’iRc'ss ■slt’r: i 


^ f^pr c*r, wra 

R<mi>l ^.ck?. ’if't^i 'a)iR *iR <iRi >fi^T ^iRRR 

^*RT R<lil, ^I^COC-tl i l'srN RPTO, ' 5 TR 5 T C<PH 'aiNIt^ R^IM 
4©eu ^r R^t ^eTPr or, R^ RjRj'q ■*ffa ^^ikH 

’ s TJT ? tC s rf^ s C 3 T^’ ^©tR R»s> Rw Rcil '«llc. c l|iHl <?^l <ik<i l 

?m m ^rm RR cuKi'iiw t^r ^ 

'SfteT C*t|y|R'Srf»ll ^5f csj^J i^oo <4^5R ’jR'sRn i 

« ^WC4^ *^1#^’ *t^f&T <3\*&$ «^Rl *tR^ ^ 
«$>FHvSl>h ^iic^c^i^ *iRfiR if)^5t *Ft ' 3 i)l s T , lR k T*) i ^nRptR^fsr 
*H^I 'ad-ICS *TT S T C^it^ ^ C.^1 f^.°1 ( ^5ft«T (?s||{||R®?I»| C9|t^, 'STf^T 

s(R®r- siRst^ c*fre 'snrnjwsri *11^1*, cm ^ 
c*mrfcrfr, 'fl^'iJi R^ljl® ^ R*r i <Ri>M *TT 5 f©l ft’s c^lS— 
vfffl fam ^rffl ipfisFrtt ftp fk-^N < 3 $m mf%w 'ojjm n < pHi e i/\ 
‘^t ^ti^ic^i »wMc»ifiRw R^fjf^ <t« 'fiic^i 

<il-^?i” C^H<p^ HNi 5| f^ii ^ RR ‘^iH 

mm ^mmi’ <nR Rt?r # 1 ^ ^ 

<J=1C^> Ct>C*jRc c M I RR 'Sfpf^ef ^ CYNIC'S C&C<j(s>C«1»1- <4^|<T 

(Tt^ft *114 1 

^ R=T? ^TT ^rfeT *ll<|?l 

Vfifx+3=5 W, &WTx=5-3 

TR\Sf mm ■=T 1 f'l'33 ^T| 

'»Rt t n ^l*i *j<phhl RR-h? RR ^eic«i«i- 
Vftfx+3=5+3 W ®7 ^pT 5^ *ff*f <mfZ^ 3 vtfW3 $&ffi*Ttl 
x=5 1 ^ *tm\ ct ^rswR ^R c^it %r ^rhti 


#t^5??C5f « ii 


rrr ^ rrr- scrr ^hmi ^rr crtpr irmmii 
R flfd i<i^ '3ic , i < ^ ■iR'st Rt3t^, rjmir’osrr $*tcq$ >i1(^t<) 
^rrrr %f'iRvoi '3ft«T cRRifasttot RRt ^r %mtoR 

'5RR J I 

'^prr '°)i 4 i cRRitoRR 3t®rt <jI < p i RtfR trr RRf? wrr 
'QRRR RfiR R*TT ^R ttotRR First true mathematician 
(3«R 3^5 nf»r^fw)i to ^crr ?rr toiRRpTi r-^t-r 

toFtRPTl 4t CR ?RR PWltMlUM, to RRtRR Rt*R fljRR? 
f*Wtc*lRPT frat ^ ^ftfR Rqf<P5$ ^i*ic«n tort fto" 
fofRi fvbfa <j®ic' 0 'i 4R* R*<J(.qq tort, ^ 3^fR Rtft 
3 Ts<rT, Fo*i 3 ^r*r 3 ^^ R\Rrt ‘Ar® f^R crr 

3ft> kR, % rc^?. R-qk. RXRrt! R>R RRR C*R Rv.Rrt 

to&P R>R fu^T ‘Hc.'sr l Cot 4RRR ssR «*W ^5 ^tR 
%J®RRRR- 

-‘«<F, 'Q ®3F, RtRt SR*- R^J toR?’ C5 r RRfa§[ to 

«K<H R\Rrt Rcr i <)«ic ff ii, -‘R^f?, ^R, ^ to 3^1 ^k! 

R^t ^IPTW ^tR ytrS- 4RR RtRT CR tofa RRT 

q^$’ i ®£R telo^q 05T RRT RRT3! 

-^W 4trt q«ic e i'i? ^R^ RTNJt < ku»i Rt’! 

-‘rI^I | cqHlf^i ^[rC<p ’SfRT— i£)R CR ^,3R^'©RTt «||L5. 
CRORTR fto> ^5Rf | ^’IRR* ^f%R Cot? CRRR tolTT fRR ^.o 
1RSC*IER *5ffl ^Rf RR I RTTR, 4R ^3FR R*t? $$,o iflR 

^3tW ^ i, *, 8, <t, >o, ii, *o, 88, <t<t, iio, **o| 

RR ^.VS ^t^t? ^.V8 ^3h<p i, 8, 

i8^, ^V 8 1 ^ 1% ‘3^5 ^3R^’ R ‘proper divisor’ 

q^lcq 4 qc=i’? 

-‘RC^W!’ 

-‘^R!R C*fRl 3f^f R?RTT to <3sT ^ R\^fTT ®R ?Rt 

RR, 'shRel i | ^5R RtPT 3f^T R°RTT RcetR Fitetq I 

Rc'src<p RR Ptc®i qlR 4 CR ^R^RORTf Rltq> CR^ORTT RCt^. 
‘3^5 l rIw *R ^o cw ^o RR fRRT 





atfa castat atata ^a ^ataa i voiaca 

a*r c®t ^b-8 g^a tg-^aRa caRsRTT ata?’ 

-‘CaR 'Ga iflt CR ^V8 aR ‘ilfa'ORTfl 
-‘Good I 'fl’R «9a RCat a^? caMca alt Rt? RTRl 4t 
^o ^a aa$ a^5 tsRRa ^ ala cara afaa, voi^,(.«i atfa 
^,br8 1 RR ^b-8 RR^ 2Rf® Ig^aRa af? ^ (RtR afaR vsl^W 

atfa ^oi 

i+*+8+<mo+^+*o+**+88+ff<t+>io=*tr8 4R?. i+*+ 
8+Ri+i8*=$Aoi4at ^’igR ?’®RR <5RT, URWICT* Oo^tR 
mRftRa RRRtR I RR <^IRT ^iiaca a^i’ 

4R?. 4RR a^fe'a 'RfRTat <£RK **8 4R? R^ R^tTt at 
Amicable Numbers aat aai a^[ tWR 4RR a$?F crcrsf 
aiilcvo Rttaf, ‘aMc'-rg atR ^b-8 4a Rtfof CRfai’ 

(a«M£ltv» 4aaa r?rti mat ateat cats, cw: 1 1 84 mt 
1210, 2620 arR 2924 tanfa)i att cafa ata 

RTfRCR^R fRER RR>Sj RRER RtRR RRttpM f$^t <PW(.?'l | 
aRERt R^Rlt tRER, aRERt R^taaR fREa, aRERt mjaaERa 
^fRaaaj %ri mrR Ra rrr tER aw ca, ataa 4t 
RRaroiaT fama R<pRa aERt cast caati caaR: Rtaat wtfR 
‘f^wtERtaiERa t&aaRr’ aw 4at>i aitaR RtEai 4t ca 
faatERtatERa taaRT- 4tr ca ^iRj(.i<i awM? «er rer aw 
area caa faanRRkaa ^aaRr mna ca RtfaaR aaca, 
faatcaRRt RtfaaR acaftRi rirer aitaRST 1a^ ati 
faarcaRta fas faaniaRkaa ^aaRj RtfaaR acaRfai f^fa 
Rtfaatcaa a^ mat aRa 45 t riwi farna fafR 4tr RtfaaR 
aaRR, cat; 1 ^at rwr 4af>i a^a 1 cat a^a^t's artfa aacar at 
4aacaa cata 4af>i at^ a®TR cd^i aaa 1 

RtRR ata aaaaa fa^ $$ %ti maafa^: ca©^at 

Rtaar aca afa mRt wtfa, fa^ mn^t ®nfa laar, miar 
snfa «tti af®ta rrr aic^ aacait ^aaa aca aa at, ca <^tt fa^ 
setup rules, aatatat fa^ faaai a^ocat laaa ^ic^ a^a aca 
m aacat aca ca^ri arrataR cakst ^aaa ati arratR^atRa 
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T5 rfwi\“f l®tpM feel "^mr, ?*3T ¥t¥i C¥ 

¥rt, c*r feel ^r, ftosr to ^mr wrsrwtrr 
4<p5T passion ton cw, ^Tsrat Wtf¥ W i C^o '»T 5 t <p*w 
(TfBT 3¥ ^5PT?}8a|f?|vo | tog C^*r? <3R ^1*111*1 4¥^5f ^Tf loffo 
f^W «T*f ^¥W 'aihc'l «fT ^%tPf tTPf ¥¥, 

«£lt>T 4^fST c&iEta e il wtto «ihsl to feel ¥>to C¥ <4i>f C^T 
^?r? ?r 4/3 7rr 3 $5 r *m cnnm ^nroi <tm? cmc^ 
c^r ^hsl to c^H elementary method tor, 

TOf c. < pM'o|c < i ^iwr <Hoo *rtto? 4W*r ^r??tj £W ¥? 

'sirwN grcm ^r^n^ c^i errors *rc?r 'stMir 

cstr <p^R <fl¥* ftoret®^ 'Jil'iw ^rrto $rHiw> sit; ^itpiw i 

^M'St'ij^ '®n*ic°i tofto's^^rr? ^«w«in 
¥lt C^ft 5 , 'SihiJl C*t¥ TOT ^kfll ’t w f tori 
^mtw? so©j<m?i M w grsrfFrr *itoi ¥sra*r 
iiiMt^toc^u ’toT©t®fT ¥to ¥T 'SfM ¥t?r, ^>l<*<.*t w'swii ^srf&r 
'5rf 7 rc®r ’ir'QTrr ¥tt¥ ¥ti 4cW5i tor ftotw ^ tor (tot; 
’t^'Tot^rr ^c*i^ ^t¥ t¥! to^> ¥tor , siTt^ »ieji<i, «ihh toi> ¥tor 
*m, t 5 ^ to^n ^srmr ^rr srrto 

^ir^rpr ^ntoFtt¥¥ ^fto (?nrr "^5 *ii^c<p- to§to 
»w, torton sm «wM^*itoiii 'stiffs ^rr to 
^TN wfitonr ttopr wra ^s tost toN, wra ^ 
^^^sr c^rw totori ^ ¥to?r tor ^ ^ 
¥to¥ gwn ¥im 'snt'stoF toto >w tortor T'sr 
¥to? ¥t*rr torn ^*rt; <to c*H ^r ^rrtos^r *wfa*r 
TOt^rm (R^r toi ^ wra ¥wm tor 

¥c?pr (RRi^to© <pftli> ’tor ^?r ^cstti to 

'srn^, c^ ^ni’f ^ntor?r <pmc^ ^r fto c^i wr 

to?r ’iwifwR ¥t®r £f*n»r to®R to§to 

tosf^i toto 5ttwrr ^ c*t¥ *rto ?m ton- ¥jt 
« attorn <K<rc^i #r tor; vic<rR* 

4«w 'spr^ «m ^rmr ■ ? R^fr ¥^r feel 

4<1<1 R 4 ^ sutoto^T I 


^8 B 
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«a«R ^rsrar w tofit to «iiwiwi to ^t tom tort 

'4iiiih -H<5(it>c?j 'oihwo , oiiitn« 

fto I '®R*IX ^rtrttrt ^jftoc^i ^fv^Ut to ^'U's cmm ^Ml«l 
c*r ■sma^rto’ mm *ii<i e f ^?r F©R ^*1*1 PwtcrtRTR 1 'siium sr* 
rtto PWlPlt^IfTl Crtt PNRMHW, to ww to to 

<p <}(.''» *i, j i<tR i ^c < PR tort* , *it'8i wile's'll 

^f%c3j?r <pi(. e ii tor m*i 'aiiR c*i$. mmirt 1 '©R 
tot TOr mm 0$, torom to <mwh <ift ’jftto rr 
r?tof 3; <£ftoim <mrn, tom, ^m, mm to <iRiwf to ft 
TO? *Rt TO (/?© ^ilC^I <1*1*1 1.3 I ^TF <l c 1C < 1*i, ‘<£| RR t£T5pf 
ft- 13/10 ’ 1 'tot to ^pftort cro, tom to ««r mrnrn 
mtm, to mM«ii ^?r, '©ken Rfm rtcr mm tori to 
cro toiler < 3cT?t ^ftoito mrnro tow writ'll to, 
'$uw mm torn farortTO to toto to toJft 
ipmi to mmtmt; tomt toi mtror TOfrn^; mi 
tort 'sto cr, to $, to mfsjm ctot to (toft root over 
2)- tonto mrot ^r Tjftojnr tom tore gror 
tot tot mi ito ^tor to^R m’v.mjt 1 mtoi^ sjtot fto 
<fc«iRc c i»i fto' RtTO toTO (Hippasus), frtTOTOttTO »4TOf*T 
ftrtj 1 TOft»i fmfR <j<nc cr i*i, 

—‘TO*, 'Q "©m, 'TO’ffrt CR ^C^ICRI RR 1^5,5. CR ^ c l k t RtRTT ‘flirt $.0*1 

cmr torr 'spn ’ 
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afaa atat oftaa ^<pijR fa^Tta, ^T 
a?a? 5>t af*Ta ^?’ 

~ ‘at ^ic-i cacaa, w^Hic<p R<p 'Q'»ic < i ^PiR i vh 
ca aat5a% Q^csr attafa '-nfc>^sr 2 = «r? 2 + ^r 2 i 

cataa afa a? ^a i ^a?. ^fa aa i ^rata' 'n$>^ 2 = \ 2 + i 2 i 
<4*la Sjfco$t 2 = 2l ^®at?. '5rf%^sf = V 2 'STfT^T ^R)^= 4a 
a*f^Tl '05 s ! ^ fos 55^lt T^^Uta fijWM a^H 

^5t ata at’ I at*T ^UPTt’T Caattaa, 45^ ?fwM!l 51^ 4?° 
5**f <fl^ 7 TtW ^oat atl Hil’ta ^«ic°i«i, 

-‘<?F*fcaa C®T 05 s , 4 T>T ^T^fTT afl ’ 

— ia> ^5.??’ 

-‘o?f Aval ^in a?.ajT at’ 1 
-*f% aafa - ???’ 

^aa #t a^at aa «tlHi? ft#Miac<p c*tw5 (^tt aai 
f^WtC’Tt^Pf Rc«m aft 1 ® aic5»ila i la*^ ®I5 f*laiat ®I5 ac55 Ra^ 
®tff ^ <aa^ta waa c®*aa ortatw cat?* cat* r to%ri ^ 
fatftaPT atat atai fa^N-Hca 5®Tf Rfa atWCafi^acaa 
staa atr^! fafa aiarta war #aa to facatoai %rtata*a 
a*Tt aa ' 5 T5pFT at^Ita 'q|R^|<i<Pl <25t ft^laMn <H ^la<ll 
OWfl 

icaam awrt: aaa tooftt 5 #, ^saa o?ia®fa fatomta* 
oarcaat at% 51% fatfrarata* care c>k«iM 1 4*ta 4 ai* 
arefe, c^a^r wc^ta, 4aa «?|R, ta# la leas aaar>t fe°i 
f^iait’lMitas boo aaa aai ca a^a^T a®f*na caBt R»>a 4cs><iics 
^rm-f care moat at, <n^r af*f® w ca*t *tfato wja onat 
a la fa#iaia ^tat'a^lare aiai Rref^rea, f 9 iatreisic j is catet 
^sret 5 RC 5 RtsIVi- o asatta aret arafaat f^tfaa ^®fa 
^5t^, ca"<^i5i c^a to ^to toc^ ofi^twi 

^r^ra a°arf 'sitfa^tcaa ifiaa'Q faararac^ cam aa 1 1 
fa?rtaTa ataa^ca ^mar a^arra aar afai a.^ ^°arta 
mta wra ^nr aiarr ^ iii c®r ii caa faa catt 

a^s ■ataa at 1 , acaa '»!®t «rrca 4 «hr faai (fsra ^oata ^rt 


i'b S 3 


www.pathagar.com 



<4tr 4m wb rrrt 4tR «w 

ftrf*ltl ^RtRtRRl CW? ii RstfjfST RftRT «tRtR 4Rf < i®it v ® 
*iiw i rtmm'gi ' = mMc c i c4M 4Trtr rsr Rt i cr '5#r 
«ii®tc < p <i\s , Qc 5 ii 4Rt R*if^ ■*1^145 ^R C4t 4^RtR c^rr <iic^ i 
4RR 4tfR ^ CR 4Rfl> RRR CRT>T <HMIr 'a^h RRtT 
^lc. < i Rfi 4(4*1 >il^t *5*( Rfa'ilt'o^ *reR! fa'sM CR 4RT ^ s iCi'o 

ricr? 

i C4 RfR ^rtsrat ii to 4t*t 4fR, *ft?? cr i C4 ii 
Irc?i 4M 4S e iH I ' a (|t^l, <fl^T f4 44 (.4 I "|*ij R,c<l I RT | 4I44 
4tc*m ^’O ^r rt Rt4tR 44 crt ’^ri rr rti > C4 i> to 

4^0*1 (.43 1 Rf'SRT *J I'fj c^l 44^ cwR I i C4 ii *?MI 4M <p<k*i 

Rmt rir i/ii=o.o&o&o<»o«soS9o<&oc&oko}s.... v »R>w cr^ir 

CR R* 1 ® Rfoj 4RT RlblC^I i C4 ii Re?) 4TR 44C«1 RR RTl CR 
R<P CR^ 44T$ ^®1c^l CR C4 C<(3| RR- C*H>! (4-8 '^I 

RR ^RT RR ^fRT RR, CR RTRf ^(RR *0 ^RR 4CR R«1(.'s RTC4 1 CR 
44fi> R4JRT^t R?RJT I 4RtR RCRR R?RJ||T>W> Rl^l 

R C4 RfR JO tor 4fR 4RT RlR ^|RC«1 #t RN3RT RfCR? 44R 
RT<3Rf RTCR RRRT 41R|R RRC&CR CRT# 1 RR4Tfl C4R? CRRT Rt4l R 
C4 JO RTRT 4fR 4RCR 4TRCR, R/iJi=oObOVJ>bObObObObOb-... 
*4Rr r^r ^4 4fi> 44 4if> ii)4 4fi>... i <4'5tcR ftcR fter 

CR CRTfl" 4f CRtRff RtCR Rtl R4RT\ OSftER c.«j|W R^R, 
CR^R ^ RCR, ty0- Vffffllr- v/Jffl IfJFffl, L>jl<f>i } &J7W, Sjl'Pi, 

frtW... I CRCRt^R RRRtRl RM V^l ^.» RRtR ^RtCR 
‘APT t>JM, tot 4RC5I ifl «ftJ^ RtvRT 4|R|R RRtTOT 

CRTfl' RvRTtl 

^R4R 4«ft RRTR RlRTT 4ttRT 4t^l CRRR ii C4 RfR RW 
vaovS fRtR 4f? 4RR Rt'ORt RtCR OvS«OI (ii*\SoO=O'0vt>v3) I 
'S'S'S'S i)U|C<p Rcc> RtRRtR RftR Rt4CRT ii^SI 4RR 
ii^vS C4 RfR 4TRRT vSOOO fROT 4TR 4fR 4RR CR R^Rlf Rt'GRT 
RtR 'fl'St Rt?RT 'StRtR RRC5CR fRRTfRT^t R*Rjt I C4R CRRt RT4 
«Ff 4RCR bi^.'5/'0\S'SO= ,OO'3s<i'S'D'Jj<!>'SO'l5<6'0'0'3a<i>.... CRRtR 

44RI CRRtR 44R O 4tR 4 44 ^R| vs 4tR 4 RR 'bl 4tRRf RTRT 
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RtosRRCTB iR 



(.'StwR o o Pi c«i 'js <uf&r <io®i f^*rr f%*r 

f^>*i *w, R>*i f^*r s?r »nr, Ps*i Pin *r*n i^Ur ^^51 < n^i 

f^ITtfft^ti *il*i> faff 'S'0'5'5 '5ffl <p'dc 4 i fall M 1^1 

^T'^UT ’’ftaffT *ii*i i rfsfff , 1|W, ^iwfae 1 % cstst^ ^sjt <i=if ^T°^rrt 
^C®F Cffff ^US v 1lofi»i? *ftffO*T 'q|»dc<p 'SflRcii Prc««it] 

'NWnl ff*Ttff ff\*lTT C^l ii faff ^IlMl WTff g(j 

*i®fi<i f®rfar ffmi o*i o^»i ii fa?i 'O^ -^><11 x i i 
?m\\ ff*rf ^r 4«itoi o8xii ^55?? ■s[r*f 

^ 5 p*f *Jff $*ts ^o®i Pit's ” 1 |f<l vs^ 8 1 8 <t*M ^'s ffff? 

8 <wn 4 ’^.xii *$'£ $o*i? fasrc? ^t*ii otst *if*r 

^iT' 9 i»ii<i'9 cutoff *110*1*1 tfl^icuRi <4^6 t ’R jsf t*ifi»ii ^ 

4t e lfe'S8xii=\3<l8 I C'T'^ff ^8 4? ffOffl f% t% far? 'O 'Sftff 8 I ^ 
« sffff 8 Off* ^ *IW ^faff <£|ff tfm ‘l C* 

ffttfff ^R>t*i fan 'sl^jw ff^s ?«t? 0^8 1 Safi i *rff 'Silihllff 

fffal Off Wff 8<?x^i=8}»(M 8 '3ltff fat 

i3ff° 8 S J C? CffN ffFffW ^ff n> l ^5ffT° 'HOff* 'fftOfff ^Pltfl fa? I 
ffFT! ffjCff C’t'T 8>&(? | '©Off HfofS fa§[ pHW '3 |*HjX Pit'stt*? 
£P!f <H0*H C^ff 'fl'ffff ^TT- 0*M ffjO^lT (PT&t *Tt 'SfHt'l <i|l>T o4M 
wflft ws ^! c*ph cff fwsfet <4&t ^rmrcr ^ 

^Tffftff*! 4^1 Rffff | C^t*T 8 £ C^ <iPl ii Pit*J 'Q't <P fit's ^*T, 
^®T >W i faff 8 <t <& ««r ffSffff- 8 <?l 

4 'o|o<i^ 'ilMlWl 8 <t i 'sl$t e i ^<1 ^tflfl 



fw C®tC^ <t 0 * 10*1 '*il > 1(. < 1 ?t Pt*P 0 *tW 8 
0*10*1 ^ 1*10*1, 'slu’RT *)|*lN||o*1 8 a (t PlC ®1 <6 *10^1 
* 110*1 1 ^'Sfils ^ 0*1 t’l^ 8 <&<f I ■ilSRc'sl ^a*l 1*1 ^vfT f^sf | 
'sfl; ^ouo^i 'stt^T f^T ^?R C$T ^ ’a^Sln 
o*i hi ^=1 io ii)?r <3o«i> <1^ $,c*i *ilii i fi<p*i? fffft *il*$ 



ib-B ^Nh 
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^ o*) <t fa iim s ©it? <t ^ *nE*r ?%? 
w*mihi c^r s ©rt? <2- 4 ?? i*i wut ^ tthnict ?? 
©rtt^ iii^&ti voi^c®! ‘i « 1 15 i!i^ fa«ih ©rra?t »$?• 
t> nc*f ct i s <4 ? <tim ?*e? ?e? < 7t*r vi cst 

^d xii=b-^d ??l 4'5tE? 'o||iR| (.4IWI wt ^C®f 

» to © e t tot *ttf?i ii ffior 'nm+4 <tfc 
•rt^i if&©is W: © e f <Mis forcer ©t*!? c^r? c^r ©rrsRT 
4 ?t>t aprf^ f?E?r ?m 9 nc*r ^rc?r ?i^? i 4 *i»t ?t? *ik5? 

4ld^l ’ft'? Rt*f ?®n? ©ItE*T <4^5t C*MM ^Tf 4 CV RT <psI 

m\ '5IW ?RFT, ©it? ©itSfatlM one-day 

“SITtFl ^T^IIcH £f?W ?jfi> ?Rtf5 MWC^I ?jfi> «K05 (TTC? (to 

««nr c*it? <?m $$^5 7ft ^jfitar ?R®rnw7i? 8«*i 
ft“fM <TKl ©fpsBTf 4?t>t T? (TTSfft, ^T°«llCH"l f§F5E? ©TtSfC^ I 
©h§Pri ^fc$t *m% ot ©rtsr «tw? csrst? cror *repH$ 
(Tt^i C®t 'G^ <xm*\ W I«ioco *llsc.4^ ?t ©ft*jpT W 
'QOT? required run rate ?>t? c^i 

Rt^lltlH 80$, ?H ^t?, 0|$te1 f®?oco 3j!7T olorsl «lMC<f 8©© 
?Hi tf$T required run rate ^T W $?? ©iliRl csff& 

C? ^hi>l ©IttS£ ole*? ©rT*I?t cHlS ©'olit (to fatii o|’f C*tE? 

?t? required run rate i ^$E? 4 ^; c? (to f?E? <H|CI t? 
IF® ?W1? '^‘tt ?>E? C*P^Tt ?t?l ^Tffst (TT&t f“lRt*l 

^ (71 800 'Sire ^I|H<1| (5f»f (to frotl 800 
ff©*t ^C<1, *dc*1 ysN®! I 800 0|C<T> vfaN®! < P'flC s 1 b^b'J} I 

^ lrb'b C*W (.) ^ ^ <fltV ^T I 

ol^.w j^t b-.'b'bi 'sfH required run ratei 

©Rjt ^ ^#ji f^fpr 12 5 125 x 2 250 

^ m*<&\ “so" = ioo = Too = 2-50 

(R*TT ^f?l 'SfW W^T, (TMT Rf^lou-ls ^TtW 
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JWCT ^Tf& 

4fl(.4 C*iW 'QUT (to 'S'SjM C“tW b®8 ?t»T ^C<K®I 4|®.C«1 

required run rate 4^ ®C4? 4t?.4TOT*f 4414a 
f^5C4l ^Pf 'Stf^T 4 WO® b®8 4RTI 'sl^.C'l 4T?yilt'i(.*l4 44U® 
4C4 b®<ti b*<? C4 «h»iiwh (to to w ^i 
4Ttft #t <l(.'®f®*lM? b®(t C4 %>*t 4C4 C^pn b®<? c$ 

4^(.*1 ®.<to I 4|®W 444 'ftH f®4 C4C4 4tC44 f®C4 ' , T*lPl4 (.) ^ 
44 >tRc?l c*F®pri vsl^Cei f% 44? *.<to i c$T 4t>1^ 4C^ required 
run rate i ^iRRJt to to 4C4 C*MW> 4tf4i 
444 £pj 4J^ 41>T C44 4444 4t^ 

4<5«1 1 444 C44 4J4T 41>tl <p|<Hl>l <$4 
CTW «l 4t44 4J5® 4^ C4 ^mr 
444 (to to «w 4<rf®, 

^ * to ««r 4t4 boo to «m 
4^f®! 

boo tor «m 4*0*1® c^r 
44 f 44 &r (.) ^ 44 4 t 4 ^rtPTi 4 4 *tf 5 it 
'srtf^r WMni 444 (to to 

'»T 5 t 4<)H 4JT4ht>l *lA i (t f®c?l l Q e f 44fi?r 444 ft^sl < pso'® 4tl4? 
iij«p^^<p»i[ «ipjtc*nr bo I®t*j , o c t 4t?i ® Pw 'ot’t 4^04 ^o^ i 
4 ^ c 4 (t f 4 t 4 ««r 44 t 4 ^iMiuUi < r®i 4 iiv, 414 ^ 44 ®f f 444 , 44 
i *f5^ 4to4 c®4t<$ *tt«4T m tof5ti ^ 

R>^ c4H 4^ 4i>f RiRIh? ^rtfsr wiwt^ f*fc4f® e il4 C4 44fi>T 

^Jt44tC44C4 <1404 I>1^| ^nfsr ^Vovas'® | "ft4H 4<lf® 4<P'feH 

to^t'eTitoi 4jt, <4tf4 ^RK5f 4fcr ftofl 44 *sr tofre^RTt? 

4|® C4C4 I '41414 <lllv5> <gf5 tile's l C4T <t^*lld 44 p<p*l|'OfJMI— OT 
T>W ^MC®. ^llPl OT*tf^l '®M ^*|(.®, b 8 ^t (t^l^N Hli> ^Ic®! CT R>>d 
'srlc*i»il ^ C^n® (b8x$=so)i ^sjtfsr C5f*|elfsj CT $-ic® 
< 3®i>l < a®ij| <f“W C'Stl^l <lHICt®l 4‘'®'QC 5 Tt CSflvbl 4t,c«1| ^i|<) 
4 1C®? b8§T C s Tf®’ (?lt4 *V>T C'Sil^l ®C«ll I '5 |<pM CTtt5?f ^4^1 



®° n ^st 4 ®i»ih 
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csrto ^sr iotoi qBr cwi^t to 'to 

iox^=<toi R>T ^c®t ®ER CRRR ^o^Wi Vs|^c«l 'STR ^Jl^f^if&t 

4 ?*rt ft*r <r 'sittR <r csft^T rrri 'STrrr <r ^hcn io 
rrri ^r rni* ■srMnr '=Hi^ic.<ni 'sher ^ifasr *{r Rft't 
Ideal '®l <(. e 1 Rft (ftS' RW <R $.88 (R> d fttR '©‘f ^Rl 
'5RR <5rtft cHwl CR $88 •q»v©<q|-s usrl'pl R»Rl «iIr I ystftl 

^5'©t®Tt ^Rt RftR? $88 'SIR $T>t RtFT i$$l>fl iflijft? 1 io to 
fto<n$ $£R! i$$ <R> io to 'G e f <Mc e i (i^xiosj^o) C*tR 
Q^srfai ^Ri RI«kr i 4*R 'snft ipR '5T*f d ft^R ©*f <pr<.'© 

*ftftl $88x d, $jt, 4T>T i$$o RRi i£)I>1^ Rf Rft ^ItERf Rfl?T RR 
<R \rb8'br>^d=W^? 'StRjC^T b^s8bf C$ 'STtRRT Rrt>ft ^SR (RRl CRRR 
1rl;81r (R 80$8 RRRl 4?“ 80$8 <4? C*flR 4Rfi>T o (RfR 

<PCH CRR, vol^t^R '©'■1<P e lu| CRR $C*( RfcR I ^C< 8'S^,8o| 

c*R rrr » ft^ ^srr toi ^ <r ^ftfsr 'srr^' rtcr* rrr 
rtIcrr ^9iT9c«Tf 4*1^1 4^ ftfRR©t«Tf ^rt? rrcr RfltotoRR 
w^tt^ isrr j i(.'©! »it»i $r i *)c*i $c^. Rjifa \w 4 Rr 

RlRRtRT fb<s I 4<p*i, 'to W^fRtERRCR* 4^t»T 5R*ftofR CfRtf^l 
to < 1*1 ft, to 4 rr ifl'SR 'sri«’»ii-tj ftc*ift«ii»ii to 4 ^ 
toRtotR R*far 'tortERR tot R'fat to $to toM tp r 
I ft® ^C»ll (.'»(,< CRTRc^' 1 ft <R »ll3*ftl snR^tftft Hlt/I 

cr Pit'st isrr rrr 'skis rwt <r* <Rf*f 4h**t rtr? fts^icRCR 
<R STR ^R (R-t (Rpr ^TRR *fftri 'm '3RRr 'SR?RI (Rftl rtm 

to C^RRR R9R 4^ toQTRt ^rm, <R R5R (R 4R*HlJ| 
^5R RtW 'o(l J K e i (RR ft^ ^RT ^?T *?T 

*Mc^l ’^lR(. e i Rt®t ^R'f < ^<K.®1 (R 'aih'^'Cl ^IT'SRf RtR (R&BT 

'©*f (Rft, <5R e t^lf^ft C*IHI<I (RIR Cof <ici»RI ' a llC'3 < P^I 

RfTRR RC®ll, (RRfR ww RR, (R^R (RC^ Rf<3¥R 

WM 'allC^I ^W 4 ? (Rf*f ^RR ^R I 4RtC»T R*R ^Ttft ^ft^l»ik k 1<lt<P 

'*I 4 M C*tRtft, (R^ 'SJtft ft^ 

Rfl ^tft ^k e R ft^ R'ftt ftf^l Rt^t'Q '5TCTR ^RR RRCRl 
4 ^ WRT ^Tfft 'SltRRliRR^ ? 5 ft- ^SffRRIRt ft^Sf 5 R«t 
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’fft®? RC* H 



I ^v5?r Co'S I I 'oic , i < p 's?^R I «iNh 

^ f^N^, 4 i&w>$ c-rc ^ <?m, «4fcr <tr 

^c*ii *tt ^sn^RRT Jffsffl <p<m ^¥Rr i ^rt^Rtw^r 
C$J4| 


H ^5 ^t-JTR 
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^JTOT^RJ! 

^ ^ sr^ijt fror ?rt " 5 *rt?r, ^^trj ^rt 

Ihcvi <piSc<? 'SM tot ^tr •tti rr? 'omjui <pw1Vi M j^j? 
<fl$ cs\ G$ ^Ti (R^TF £f«R **FRR 4ntl?l <? it ^Tlf^R 
rrr ^rpgf gr c^soo <r?t mn\ %¥ '<rt ^Rjc<p ^r^fiR 
tRRT fpfre TOfsri (<!J|R*H C#W? ^Tlf^Hl ~$m 

^'o J lH ^ l(,<P, ^ (R <p|a^l°ll Sligo'S I '3(l<.^ *Tt, C 5 f*ft s T C*fRF 

^ ^TR RRM RRfR <RR* R3I <t<t p)l Rtt 

c^.14, 's^ic'ii r°*itr ■sRRt Rt^s ^Ic-siTh i '*,mjw rrt 

RtforT fror f^T ^ <RR ^Rf 

^n^itwt'R ^t^Rwn^i srr R?.^rr Rr ^frf <k<usr ^r 

^RtRRf^R^H ‘'iJl^’l ^[R®dR ^ ^ ‘^R^’ I 

4^ iflft, (Rt RRWR ^5RR W •>lR'4C4 

TOot symbolic ^tWR f®tR <JHc.^J>i Ri ^sRT fRR 

nNc'©»i <p|c<j <pIc<jj, ^R *tR 8R i ^rR (R^ ^ 1 4^03 -a 

^fiR 8fi> %Tl (<F) *ltfWRR (*f) «tf^*R (’t) ^TfaRTT’R 
'Q (R) (RRT^R | Rl^ CRR> '3)|4®3 W^( fRERRR “^RR ^RR 
R*f 'o e R”i ^ %ilc*i rIm s(lcH R*f RR "Pea i o e f ^ri ^Nal 
CR R*R, *1 'o < p, 'R'OcrI <pR r4K 8WJ<p 'stliHlii 
R*f R-f rr<t > s c T rhi w RR, «il>iw foR RRft RRTO 
COCi)Rc«1»i I 'SfR i*R RRRttR Ro J 1C’ k t(.«, “iRcil Rr ^Rl (o) | 

Rjt ! 4RKR ^1 ‘^R’t %TI 8«TJRTR? ^5t 'STRtWR RRZR 
RR o R Ri^tTT Rc-aca ^0*1 R>R ^RR ‘3RWJ’i 

^R&i R«tTR ^ fl^r ‘d^l-^SR^R’ <R5t 'bob- 


’fRo'oa B 
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<? it WO £to 

>i4hl Rc<j w^llc»il ^Ii (o) foc,iJ c4H T Tv^llc < T‘ i o e f, 

ctm 'Q tom ^?r wX amT®c®ii c 5 r*ftc s T ^ 

(?t'3?rt 'SlTC^ fW «lc? at«T C p F'QTTf [^M ^C®T # 

^r, c’Tjf'a am f^r, '$ta «6t *g»r i in^*TC?r am Pica 4i«t 
‘KflC^'i ^51? aWT fec«1»1 - SRjft?r <4?° 'o|*MI aWT 

(,^>'5^, wH toJi«> to s»M <p5)c°i aa (.■'ir ^IMImi 
Pif’&'s ^w, <Kfl pF|> ^c*l Cat^> •HMlAl ^jow 1 ^T I ^t 
to ips ar^-at at; to tomtt ata c*t»ri ct$^iRmm4 
at*m care %w are ‘arori care m are mmsm 

mt^ia aitg *rfa warn ’pj to i mt$a ctoisM 
ma <s Ttc 5 T ‘^•u'ain tgre caflmfai maire ^r frfto ma’i 
atf ! mere mft'Q at “^JVsM are ajto <mf|l to 
aa*5f 7 fv , lJlc < p ma <P3C*i ^ aa c j i'5| catatfa mca wt^ </it ^Hj 
to mcaa atreafst rerami arreafst earn aa^r aae? 
am ami are ma, y=x at>t maat are Phivi ^>i^w mfa 
aare atfa xy=x 2 1 ^®aare X 0*1 
arei ^t^r am at* xy-y 2 = x 2 - y = x , 

2 xy — x c 

y l ataam care aa*T y aaa ci^l X y_yi _ x z _ yZ 

m\ aW atare y(x-y), m < 5 ta y(*-y)=(* + y)(*-y) 

am care csrerema *n\m x 2 - 

y 2 a* <pw Pk*i are 

(x+y)(x-y)i aaa reft ^ *nc*f 

(x-y)i (x-y)^ (x-y) a^tahli 

**ftWTt y=(x+y) I C5T vailC’l^ *0 C^^fbt^lN x=y 

’Rr op r?r ^thi y ifia "sth «iI>i^i x < itf%i ■ p rtf^ 

x=x+x i 'spffl x=2xi c*^ 'siMItaf x, x »i^Mt»lli 

mm 1=2 1 jprr 6 ! ^ wwft > ^ ^ 

^TT*fT?T>T 0$ ^k^l »ietlnW <P^N 'SMJ 5'»<j' s 1C , Jp 'oilc^ll <PC<I C 5 TI' 5 f 
a# i c*k?r m i+^= ar <t^=<tvsi 

ar??rm aatw *k^f| ca, ‘arnit ^it ostfi ^ 
f^T, Mathematically proved! 'STTsRTt gpTH c*pc«iR CT 
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= (x + y) 

1=2 ^ 
52 = 53 V 



*4R?. C^*Tt?r ^ M l <pMI R*tF <to (Jo'S I <p I RlR 

fRCR (J-^l^l CRR5 CRR; I R^Tt 5!.(.t^, RohBl f% R(.«ll? RC e ll 
'Ttl ^5tR Rtt*T 4'*ftC»T ^(.iu.^1 CRH^R ^T RC*(t^? ffRRRtR 
^rmr t*r ^rmt <4t (x-y) <4R^ (x-y)i 'rtrr 

Rl|cR«l|5| ^*Rt RCflW « R*R RtR^ RcflR X <3 y *R"RR 
RRR, 4UTR Rc?J hi <f<n i x=y, y RTR*tft*f tor C'tt'T 

x-y=0 1 'RRF '=h|»j^I ^ *ttE*f (x-y) <S RRf^i x-y 

c*k^ 5 0 1 ^h-ai '5 tptc®t o fto 'Sffl RRfa 0 to «f i f 4<ic«i 4^ 
*nrc*R '£\si» rrrti rtcri rjmnBicr* tott ^icni 

t.i^lt*il Rill i 0 '4)l<i 0 Rfa ' 3 (l*i<i! *14 J MR RVM RfRi *tm ^t 

rtief, ^rrsram snfit cr o rtr o rrri <4*r o rrr 
fowr ixo *ira 3 rj *nt*t o rrr 100 x 0 1 c*r»nt rtri 4*r 

^Rj^T ^ 0 to «TR tol 0, 0 ^FRKtl CRRlR 1 RRR 

RRR 100 1 i4t>f fR* rc<i? RTi '®M RKR, '°(M(. c i ^ifR 0 

fto' 4'SC'O *Tf?lfFRTl 

^rr ^trtc^t irrutr fpflO to rrcr 'srtcr 

RRRjfBt f% rri (RR rR ^rfsRf feel <MCi Ft^ ^Kc«i function 
Rc?r '©MM ^,c<i i ' j pT\*r ^wl cRf*tRR r^st, R>5, 
^<p^l tor, f%^> ^r^t ’fT'GTrt rtcr i crR (RRrr rr crtJT input, Rt 
*1T'3RT RtCR RW output I 
*RT RtR* 'STRtWR RRt^ 
function RfitF, c#f CRRre 4RR 
f (x)= 1/xi <4$ CRf*lR&lR ?m 
'Q Rlt<l> *ftR r5ttR> RtR SonJ 
crtt 1 Rlt»i fa? 2 ftor 1/2 1 3 
Rc*i 1 /3 1 4 Rc*n 1 /4 1 (4s<p»t 
RTE^ *ftR ^lc<*> RIR Sc'V CRTTl ^RRt !/ 2 RffSRTl RR 2 1 'sRc e l 
RltfR <4^ CRfto? RCRT 0 fto (RRr^o 51^ CR W ^rfCR I 0 fto 
RfR 4R RR ^TtCR 1/0 1 ^5to <& ^RSf? RSRfl (RRT? $RT 
<Pt5l Rl^l ^rtRRt *j5.'5| R'RJt CRRt !&<sl ^fRl <4RTR 
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Rf*fU5RRWB ^ 



M'RlT CRRT RtC^l RXRTf CRRtl CRT 'aiNiil CRR ^5T 

RsRrt crrt crr? rtrr rcrt ifl^'ijic's Rmt input Rcrt RtR 
RRjfi>CR Output RtRTl cMMl CR ^rvi'Stl fR ft«lN rir fR 
cR'iiR i crt fSMwn I>io© fR R®ii^ RtR t>iw fR <nm c c t , *iT 
<tic<i i <4RR crrt <iit.^ M\RTf CRRtR rcrt 1% ric^i f\tm cRRtR 
RCRT O 'oilo^, iflRMR 1 , 2, 3, 4 rsos r^os ko C*fR 
RTRtR fR ric^ f&'® i r?f»t crt 1 RvMrtR crt rm crm cmr rr 

CRR ^Rt (Tttl CfR RfRtR RtC5 RtMCM R^Rl CRT CRtR R^R? 
R^R RRR 4RR ^ 3R R^R (+), RR RR# RjC^ 
Rl^RRR^R (-) I 

CRTS^ 1, 2, 3, 4 4 fRCR positive direction RfRCR C*tR 
RNtR RttS 3R R^R RR 'Sf^R J C*tR RRR RtC$ Rt^TR R^Ri 
f$R 4Rt f^ffRR fiu>#fcR'a | 4RtR RRRT RR RR rR| RRlR 
RtRRt ^ CRf*tCRR RCRT 4 CR^I RMR 4 CRR, MfCRT RR? 
l/4=0.25i RRtR RtR fRRTR 3, RRCM MtCRt RR? 1/3=0.33 1 
RRtR RtR fRRtR 2, MtCRt RR? 1/2=0.50 1 RRR RRCM RRf5T 
fR iSFfCRR? RtR Rtf^ RtR? RtR? 0 CR RtR RtR I 4, 3, 2 RRR 
RtR RRR© RRR© 0 CR RR I RtR CRMCR t# Output-^t CRWtR 
RTR I RR'f 0 CR RR RR RtRCM RtR CrSR CRRCRRt^l RRR RtR 
RtR RRR 4, 3, 2 Rf^l «H RR (MRR RR C'f’R RtR RR^ 
RfCR ^RR RCR Rt’Ttl^ RtRtR Output fRg RR^ fRMftRfRCR 
RtR RRfRCR RR Rtt^l RRlCR RtR RrR 1, CMMR 1/1=1 1 
<im RtR RRfttR RlMtMR, « RR RR ^ fRCRl RtR RrR 
(1/2) MTRRT (MR 2l RtR RrR (1/3) MtRRt (MR 3 1 RtR RrR 
1/10 , Rt'STTt (MR lOi RtR RrR 1/100 Mt'GRT (MR 100, 
RtRRRlR 1/10000000 Rt'GRT (MR 100000001 RMRRRfR 
RRt RRfctR OR RRtRtfl RtRR, 'Q RR^ 5^ ^ RtRfRR 5 RR 
RtCE^I ii)RR R>RtR RRCR RRCR R^CR RtR Rr RRR 0-CR 
cMRtRT, 'Q RRR 'QfRtR RRCR RRCR RRCR RRCR RtRtR C“tR 
RTRTR cMRtR, RtR 4t Rt^tR C»fR RTRtR RtR ‘*ftR R^R’ 
(RRt^IR R^R)l R<k RtR RRR 0 CR PfRtCRT RRR OtRR 


Si '5j 3 Tt 7 ? 
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^Nt.4 C?E? ‘‘SfT 3 T i ^<TR ?tf? 4t c?f*H C*f^ fwf 3*E? 

<.'1*1 N 1/0 ’HPT +^l#sri <#5 ?£? <3*1? 'N^RqT 
f^®T =Tt| 




') 

-l — I — l — l- 



I I I I 


► +o© 


-4 -3 -2 .1 o 1 2 3 4 

sx> , 

-°o « - I I I I | I I I I *+oo 


- 4 - 3 - 2-10 1 2 3 4 


/(*)=t 

/( 4 )-|= 0 . 2 J 
/(3)-|-0.3 
/( 2 )-^- 0 .S 
/(!)-+“ 1 
f( 0 . 5 )-±j -2 

/(°' 25 )-fef 4 

/(O.l)-Jj-lO 


/( 0 )= - 5 ‘- 4 T 5 ^c>I?C» 1 C ,i W^sI ilrt? 

W 1 S, •RlW'VilV (+«) 


/(° 01 )- oil- 100 
/(0.00000001)- 

oooSoooT- 10000000 


'4 !5 t? ’iRvoRn <.<P»1 ^ ^*J?laf 

<to 8,o,^ tot O’? to ^rttori < 3 *? ^f? ?i?jto 
<to -4, -3, -2 tot ^uttw stf i ^tot! to ^toi 4?t? <Srtto 
to* ^Mlwl ?3*i ?lt?1? (-4) to? i (-4) to ’tT'SUT 

to -1/4 1 ?tot? -3 to -1/3 1 ?lt?t? -2 to -1/2 1 <n?m 
c??M c«T^t=T, ^srtfsr "to: *to O’? fto ?r*ttf^ ^t?t? 
Output R»® '0V&5. t?*l5]v© R(,<P ?l? <j|(.t^l <il?? Gilt'S <P<K.VS 


,j n g“* . 



+oo 


+oo 


/(O) “ "q" " *4^5 flflS (7J <1C*1 C*t? ^31 *llw *fl 

^ to TORI CW TTWtH, (-°°) 


/<*>= 7 


/H)-^-0.25 
/(-3)-^“- 0.4 
/(-2)-^— 0.5 
/(-1)“|— 1 
/(-° 5 ) -75^-2 

/(- 0 . 1 )- J T =-10 

/(-o.oi)-^n--ioo 
/(-0.00000001) - 


- 0-0000001 


- -10000000 


<F?rc ?rtf? to 0 co to cfttot, « ’to’ ^fto ??re 

??re ??re ??ro ?rai? ct? ?Nt? cftto, ^to*? cl? 


www.pathagar.com 


ftRc'a* H 



WRr ^rrsrsrt c*tra cwsi l/o r 

1JM $!&> "sn^TPT ^f*f“RR | 

^ic»(«ii c*t»r =tf? 'stiff c'l^rrsr RifoRft, 'nmm 
c’prm i I/O 4<t *rrc ^ 5 ? 

2T? ■^•ac.5., I/O ^t C^H <4^lW 

C^C«1 cMI<.*H >if I 



'srt^r W ^ ‘^pRvsatfw’i c^*r? function fo?<rt 
Operation c$ ^pr^lRi^s ^rt ^?r ■*r*l 5 T c^nJT firar c^H 

fww ^r t?i <7f*ire *nf^ 1/0 «*rt 

^ hh *n«nt ^iots- ■tfpr ViftRIB ^rm ^h(^R1U i 

^=TPTC«T ^r <R 1/0 ^ C^T CT^! ^llUlOtO 

<|R (/I s 5 Eptf 1/0 ^5? < l 4 1 < (— ^Jt^RlT <5*1W *itf^ 

^tTi i 1 1 o fror '5f ? t ^r <?t 5T '5tc*f?i <?^i 

TO'SstfWl 

®W '£(§ (7T *Ht^^ i£R\ , N'll'$| < P 'i)'?l i l t5£6^ *jhj Rcil 
^BT JNfil* -s rt*T ^T Limiting Value i 
*n*m font <?&\& fanr®t*rr 

^?Tl RlfaciJ* WT f5fa o Co C*Itak«l C 5 !^ 

PlRiJ <Fl<st <pg<i *Tt I o ifliT ‘<J>k 5 ’ cult's 3ll < PC e l, ' 5 PT\*H C/FM 
*TfR OTBH ^Wff fsrf^i C^R '3rtft *RT^ f^F CSUF 

^ws ^cs 0 4<r tw «rtf%, ^ot^r l/x *tpt VifaRIB 
‘Rw’ ■*nw 1 ^it? ' 5 tR ^R^i->i tw c®it^ < ils?c's •qi'sc'o 0 
^tt <pk^ ^iPi, l/x ' 5 nf*r ^R'lM ^.«if<pPilT5'si ‘Rc 4>’ <ilw 1 ^r 


B bM<? 
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f*P® ?*# *TT, 0 C5 4? >IM ‘P's $,(,<) I 0 CS «p's ^c<J, C^l C<P® 
<|=1CM> *fft? ?Tl 'SJtfsf ^*f»T <i«iR, 1/0 TO(.«1 1 '5PT?®tfw’ 4? 

CTO T TO C*fti 2/0, 3/0 « 4/0 4TO ??lt 

‘TOR$aTfTO”l 

i£I^ 5T CTO? 'oiHIHl ?TTTO 'oilc^i wl 0/0 1 

<4^3 ^PT^SaTf^, TO? *£TC$ PWfl ^ te TOT 

‘HI ?t? TO? <4^ ?Jf*ft?3T 'ailwl TOt?l WW 
?*iw c<pm? 0 sii^w to?T ®?lR c? ????? 0 ^?i 0/1=0, 
0/2=0, 0/3=0 TOW 0/0=TO Oi 'SHIH4W W % TOf? 
<4^$ tot fcos o tow 'spr^Etfw ??, ?rt? 

Limiting Value TOW TO ?ltTO viRpR|T> i TOc«i 
^'S to? TO®#® TO >iftHI»l ?t? Limiting 

Value i ?TOT ?t, ?TT' 9 ih'3lc‘P <4TO? fs®T *P«M I TOT 

?TMM'i>l ?*T? i<t W o Rcii TOT <p^h »IIH TO 1 ^ vs 14 ? ^1 10*4 ‘P's 
TO <HC C 1 $(t TO^ I ^5 TO <p<)C e 1? <t TO ‘Pit'll ^loi 

><t/o=(t i ^ w $. fro? tot ‘Hi? ?!£? to^ ^ 4? ?tw to to 

??W ^5T| W TO TOW ??? V TO TOOTl TOT TO?T 

>^A=V I TO5W 0/0 4? TO TO®5 0 4? TO TO TO ?RTW 0 
?C?i 0 4? TOt to to ?rjw 0 ^?r? 1 , © c r ^hw'o o ??, 2 to 
TO c^ ??, 3 TO ‘p$k, s i'S 0 ??i ^sN »ilt*i rcM 41>M VH 2, 3, 
4, 5 $,c'i ■'IIm i '»ilw‘P ®(»i <i«i e i '0 ('sR»5 i ^tPl <[f% ?T, 

o f?w Oi 0,0 o»ii4iw*ii (^r<pi^)i tow o/o 4 ? ? k nm 1 1 
4^?1? 4TNwt&Pl?H?T ?ftw*Tf? ’’tw c?w?, TO? ‘pics? spj to I 
?WT, TO 5 ! TOITOflt ?»pT 0/0 <4? ?H TOW W? TO TO 
‘Pci C?f? c lT ‘P^c c i*i 1; TO?T O/O’? VH et|R ?T, '3||iJ?i| f?4? 

‘poc.'s p?i 1h4s *5f 'snf?i tot ^^T? TO Rt-ii i 

0/0 W WT ?? ''JhRc.-R 'sn^f®’ (indeterminate form)i 
TOW 0/0 f% TO^lRl^’? TO' TORt TO^lR^’i c^T 
TO ?T, TOT <4^1WT ‘PHRp^t? £TO TOW TOTTO (TO? I TOT 
<4?? < P*(f*pS*H TO? TOT TOI^ ‘^R't.'salRi's’ | TOW 1% 0/0 
‘TO^Tfw’ TOT? ‘TOc 4? , '3? TOlrtl TOW TO ?TOT TOc4? 
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RRR ^lc® y>MI Qc'OJC'pt '5PT?>Btf?n5 1 '^M®'aa|Rl'& 

ifl^BT C^t*ft*T C^tR ‘'■^RdV’ I ?RT HIM ’llw, 

'Slht'l-R^R ^SjRt«f? '5PT?,'EtfW *1«P«1 RR$|BtfW 

^5t? ^RT iURr ?RT (RC$ RKR Rt^f RTCRl Practical 
purpose rir ?R5jf?^ eves 1/0 4? RR *h!'$i < p r^Ir 

*m *jn wif rsr 'RiRit^ *m w w&\ «rt rr rt 

Rea RtR?f ®t?? ■sir csf ^rn RiR Rts? rTi ^*R 

'ririoh RvRit rrr rtcr fit? <psm rs^i rtrrt 

^*R «^|nj *HRR R^» CRIR OR **IC^ Rltl iiR'1'®lcs C , 1(. p l, 

«<N<ii rrrr? tfpr VifoRfr in? Rr c^mu ^'sri 
^I' li^R'ssiw, t^R^iR^ ^ *rr? *nr»tm l/o rr Rtwf rtc^t 

‘Rt^ 5 *RT ?R I ®*[R1iff w, R*R RtRRT RPd^o <R ifl^R 

*TR ^QTTt *f§< *TT l 

cot c*r ^?? rtrr Rc«?s rrt Rt?i int <r i 3rj iht>r 
2WR R'n.RTT %RW ?RRR m RtRtlR? ^RRRjtRRl 

R'Rrt Re? rriw? 4 ^wicscn <r rRrh rrr? crbt 
R tRtRt R-IM, CRR '04C«i<P RRR I RRtCf? iflRtR <flt ‘^t%? 
RR* fRR RsRf 9J.il c^, iflt <R RtR?t iR*R R“R, 

iflt f®rftRotRr rr?t ?f®r, rrt <3ft%5 int Pk5^ w$ 

R?l ^r?R TOlt 'RlStM RtRtR RftC5 RR5P <Rf*f Ftfl?R C*tf|l 
tw RtR?T Mtwt Rift- lilt ^R^ICrHlt 'SRt Rttlftwt 
‘StR«l-H ?tRR$R’ HR RC©T RRvsR^i Rtwt RRR?t 

RtRHR? <Rt RRtRT i^53 C? ftt? CRM Rtftl ^RlRl? 
1%1^8'O^RT CRR ?fR lit <r>'ST*i RttR'S ’iRc^ R*[3tR^ ?? (RR ?jR 
RRR ^lH4 Rt'ORT I ’iRcvotl (2RR? «C5^T I 


Oo B 
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■>lRc.wi 8 

ofi* OT?T! 

<jR% tf^lpr *i4«»iw<i <2f# »iR^R«i«?i ^^sr *npF ^rr ^r 
’iRc'S's <fl®Npr- RR ’iR'iRn QF'sf^N 

«tlfc*n <4^ PT *TRn, RR RlttPWf PlR *tRffS RR 

ElR'olR RpM I ^t s<p*l? ^sR 'i>M RN Raj vj» | 'iR <IMI 
*JPT ^Pf R“1l«i Ri5 *JR RN < P3(.?'l I PI^ PIN ■'Pill C*R, 
C < PlC'?jc < I ) RtR <4PT a)<p<q|ii cbK *jRR ?®T«T, ''Q '^il < Nl, 'jR 
C^T <Pts?.l '3Slc'»l l <1 Ml ^R R?TR RPiw PfPf 

^iPfPT '5lt C$T| \»|s C5PT5T R'sM < l 4 l°1 1 fwt '®R 

Rtar © wi ’tR© Rr # *iRr i*t *im Rpr ptsr ^rt 
*lRl «fRPR It ^3‘RJlill S5R R^Ptft a)R \5fPF *m Rpr, 
NRr «R, '5lT' > RR It Cot ^5T *RTR, ^NlR R 'sR6f RPf 
IR TTtR'T?’ ^R ’tl^PR S'3<i f^T, ‘'S&, ^PF 'SIR fi***f«T 
Wait ^RP© <nm NRN?’ #t '5?w tel C'S? 
Rr jmuhi R*ijr r ’tHR ptR 'sr gfR^rtR 

^PT ’f'fR RsRRi '©R ^ ^5T ter RpR ‘R%R 

writer I Rl^RR -llc<R jfTPT \>c<P PfPR RPTPfPT ' 5 IPTR bjl&lc^fc* 
<IRC^I '©R PfPf, OPRR RTW RpR, ‘ai^ C'oRT i PiR ®?F <PW 
ioo <pR RN ^R I b RN, $, PIN, © PTN, 8 4?R RR 

RR ’ROPTf PIN <PS(.'© 5fRs | ©lift R% RpT c«i$,’ | CRT RtR 
ft«1 R, "^IR 'RPt ^R RfR PT 'SR PP?ST aiR ^Tt Rr Rr I C®t 

Rrtera nirr? ^rr in Rpp snRw'Q ^ic^R ^r «rtc»ft 
'SR R&RR^tferi 
- <5 nR, ^ r, (to<to’i 
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-‘TOTt ^ R»'»iw araf*r?’ 

-‘TOT ^ OTt^ST 
-‘c^tol ifl^T? fl5t ^ 4i>t ?TKrt <F??’ 

-‘ 7 Ut?r ^kv»l C^H ?If 9 fl?l^ 'tt I ' s k 5 3 i+^-KH- uP'SRT <P5lc^o 

•^•SCAS J&b-, <%<s, ioo C®t CTft <p^c^> JR, ^1^ 

-‘Sjt’l 

-‘wc^R ^TTRl, f^OT 

ctm ^?ri c'fW 1 ?, > , sn? ioo (ttw ? s ?w ^r, ioii ^ ^i? 
&>& c^rt^t <psc«i ioi i o to b\r c^jT^t <p*<.«i w ^r, ioi i 

<p<.5i 8 'SIM cm < P^c e l ioi i (fr TO J>*b c<JM ^^c, 8 ! ioi i 
'fl'SH <pw <pw ^S'GWT c.'Srl^l ^hlc*il ^ Ic<j fcxal <pw«i i ioo^T 
vskc,*! C^5T <Hlcil *TTC? ioo/^ TO £oI>f| 
2R»j4Ui c®ftro to ioi toi topt c*nroT to 

tfoxio^i <to<toi to, c^’i 



*+ioo=ioi 
^+ =ioJ 
v5+ c^V — ioi 


1 


i + * + O + ••• +&* + && + ioo 

(to T>t CSft^T, s(f^ usrl^M "STB ioi | 
CT# <tox$o)=(to<to 


C*I siftfaBflJT fe«1 (TT^t TOtTOt f5®T C*T 
*T<fe TORIT C’T&T <\40i4 TO?T, *TO 1 OTO n 

^TOtro mw»*i #t to (?t5t <?hto to 

<^< 1 ^ 1 ^ <p-sic'4> atfiii m, l+2+3+>TO <pw n *rtv 
t*IM ^.Wi *iosl fc>^l ^^t'o ‘*Tff% i 1 

n cmn <m«1 TO (n+l)i 2 TO n TOT (n-1) CTO 

<Mt s i TO (n+ 1 ) i 4’SH 3 'TO (n-2) CTO <f»-sit.«i TO 
(n+l)i to (n+l)i 4TO ^5«f*r (n+1) <*ll+c<l? 

(Awk n TOlT^ ^“^fTT 'sTOi vsktn CTO1 4HICil n/2 ^Ti 
n/2 (.®tls?l, ac^j^l cstlvsh "STR (n+1 ) i ^>kc«i 'sitTO C*TW*p*l 


'5^. U b^<P ^|*)M 


www.pathagar.com 



•llfi* (n/2)(n+l)i n(n+l)/2i 45ft ^ 1 n <T<fe 

C#Wl 



1+2+3+ ••• +(« -2) + (« -1) + n 

n ! 2 5t OSrl^l, stf^ "STH «+l 


csrfg (w/2)x (n+l) = n ( n + X X 

. 4to <<m feel *1# ^ftf^l <toi 

[f&<si« Rr?r: , snt^f,^fw n Rc«ti^ ^r, mux l ?r 

(.*!(.<( s n ^MIWI to c'sfl'J?! <H*HWl ^ !(.<!? *0 •TTS^T 

'SIMM <7v?l] 

>^ft C*T feel ‘P^l, 45t ^{<ft «rerfii 4*^51 ^JT^ffai 4V5| 
ftto ^5it 4^ i 4^ ^sft ^ i c^rspr 

<s$5zm <m& snft srftniw ^ftniw ^ri c^\ 4^&r 

fa [«>(.<? £PJ <PC5jR, e lNl CT ?®T«T, 41>tff5f C^nwfl 4^ C*T 

^ Tffcm, 4 ft ct 4^ *iiWi, 4$: ^t%r 4t^m ^ 
4FT$tfr^OT tn^^T’TRri 



^wt*! fa*b»ft 4 w*r ^rr i ^jmhUi fa 

?^sn ?m\ ^tpt ^tpt #t ^<rc*r 

tffa ^r? 'sitro «*r gpr far ^un w*r, ^ft^pr 

l ^t? vft=rpi l ««r w l ^1 w ^i? c^h nym* 
^tpt l to ««r ^ ^?r? ^mr 'srtfa, 10 
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l fw tK ^ -10, c^tm? 

*nft <i«i«iin, ^iistw -loo to *rm *cafa 

^t? "sm^T ^iR ' a ll' > ic c i 1 00 1>W ^FT ^wR, RC'fJC^ 1 00 

ttoi <5«rnN, ^n®fw sitfSr Rt 3> ?nto io fsf&t?r 
ctcto ^t>R "STtc 5 ? ^rtfsr ^stptcst Rt^ io RUm <3jS>fii 
Iwr <mm, viVim io RUm ^n ^tc*t wf^F*! 

• Rff ^rt'GTJTi Tstez * t ^ ^rFrc»r ^ to? 

(Tt'Q^Ti tot Mathematically fi^T ?RE*T, ^iViM ^MW R 
<P3G^? Reas’ I C^t S'Sta R«lM, *5^R 'a(|»ilt<p (FT ^5 
R*T fb^T 05t! PT ^hk«p *|Rtil R«T ibo Rfsfl 
to <$& Rw ib-o tol MlRfe^lW, -1 %¥ 

*?|S(,<p , O e f <Hls "sn^t ib-o RR ^f?C?r C'fSTlT I aRf '»llwl '»t®T 

<pw ww *iic<i ’ 5 r° , i)iw'*fT *f?rr <in> v£)<pft» 

*R*lJtoFr <4451 ^Tv^UT 'oilib. 2 1 2 *iR - 1 Rctj i o e f 

^R cs\ ^nto - (-2) ^i 2 c* *iR -l to ««r ^r m 
c^t^t (FT 'aiHc e i ibo RUt yes sit) i 'sr^fK 2 c^tc^ "stR^ft (-2) cs 
K5f cn<5T ib-o to yrai wt^FT ^ sntoi (-2) <s ^ttot - 
l to ««r ^R fir ^rttoT <ft y^r, ^tift ct 
to? wt?Ht? fto 
<iles ?TFT +2 0© i 

vft«TFT 
3FT 3t? 
to?l ‘as.sls ibo 
yt? «it?t? <to? 
stFFff? fto yft^i 
c*(Bm*ii 
c?ff « tot 
4sRl ^af ?t 
formula y? c?f*t 
to toi (a +b ) 2 i 4tot tow? to? T?n 
to?r ^rsitOTfT c?rUc<=i! to 



«8 Bb^^Fn^T 
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(a+b) 2 =a 2 +2ab+b 2 1 aiFlfti 4t <?r ^ 

aitr f% ^rt^T feel umri £fT§W aStonr *1110*1*1 
f^$J feel "Hc^ *IT^si R>«M feel ^f*Ti ^©t*T 

f^r 4^ic'si ^fr^aj f^nri ^rfsrar i snf%, c^N ^fc^cara' ai^k* 
'O, '®Irc«i C^aRF®T ^ ^ wn <s 1 *lf*T ^fc^aRT 
x ,c^anF 5 r x 2 i <iR ^fc^czRJ *1t (a+b)i 
c*ri*m to (a+b) 2 i ai^mr ai^r *'fo*Mi ABCD ^tf%, 

^r AB=BC=CD=DA= (a+b) 1 


a 


G b C 


H 

b 

A 


a 1 

K 

ab 

ab 

b 1 


a 


E b B 


E, F, G ^TRT H iT'iWTT ^Qc«ilc<p a ^ b ^TCFT 
*pw(.^i ai^R 8 ^t c^fS' c^it> o^'st cpf^rr *iic^ ^^fc^arst? ■sfwji 

ait 8T>t 'AjM c*FII®l 1 ai'sFf ait 
OT w «T»f5f (DHKG) 

c.‘ s P«Q«P e i TO? aii>fa oIRRm 4 c<lc^ 
a, ^>l«y.«i a)i>T? c^>sr*F«T a 2 1 ait 
OT (BFKE) aiSm 

clapper TO? aitM ai<i^r f*lffc <Ff 
*mr b 1 aj?r isw ^teo*r 
b 2 i ait CT $*IO<r 'bHPtW ot 
'sftWWJ (KFCG) Ml « 

£tt ^Tt a b 1 a>kc«i C^anF^r 30? ab 1 ^MN ^FHIO*! f?0l> 

c*r 'qk'sc^ul ^t?e c^ajrpT abi v»ko«i ab to ? l? ’Tf'STiT C'FTi 
ai’sff^r 'atC I ab ^Ic?. lc*i 2ab 1 'oko®i CtfjfT (a+b) 2 ait 30*f? 
crot? ^itc^ ai^Bt a 2 , ai^&f b 2 , '^it? ^5t^t abi (a+b) 2 = 
a 2 +2ab+b 2 ar&f « C5tM ?mo? <?f*fre <#ti <?m 
®rMI, c+H R 1 ^ choc's ^ff'STTf ai^p ?Tf*ft?r »ff 1 cilos V TI'Q?||<1 
■5JWT '0|C*1 < P C^f*f ^h**T 'ailc^l 

areto? <siiw 3 $i *mto?? tot ?f?i ^m\ wra ?f*r ctot 
’I fem , ^t*TJ 30*1 ?M 3? (^l J it°i ai^t ^p?Tlf? ?f?>T 
*TT, “)*ij ar^ ’fT'QTTT? *)*ij 3t*i a»|<i '5JH ^‘'s c<p5 ®tk*i »1T, aitf 
ai^r ^m)i ^ i <?h ^?r? ai$t? 

I c*i u | ai^T firHM ^It’t <> n''3?lM ?T ^]t 9 lka| ai<p<i|<i CPfC^f 
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Rti R’m'Sl 2 to the power of 3 ' s rtc s T 

2x2x2i 3 m 2 <3 ««t 43T 2 4 ^TPT^4^m2 

C4 'S't 4<d 2° *ilc*i f4? c4h $.-c4t , o c f <MI RtiPi i 

^lc*i wll (7^1 <ut>Rr 4*RF*T 4^5? ^VS 445? ^TMBTl <flt 
RtRWulw* Jjj|v|wli>4l>l Empty product null 
product i [ ^Tt?rr , o c r*F®ri i ost *nt c^, 

C*T C4t»T ^ CTtl Nol^j.*! «H«p*iw| ^ht«i ^5 <45ft4 

<44®IM tot 4?TT THTT *H? e tT C*ft4l *f?t m 'ailVlci^ 
4lt^ 2 5 'sj^K <t^t 

* vr «imw ^i 
2 3 to «m 

flic's Fltl 4*t»T t^*rc<nr 
(t^l $. C4 "*rfw 
^rtft Ro>«i v»5t $, ttor 

<f>R, URjPT to>? \tf5T t&*TC?RT 'S5f >5. ^ ^TtW 
RC'fj <iM I $tt 3.1 ^nto&t 3^^. CT, 

<*MM W*fT m 2° C4 R^oM I&4I '*ft?Tl ^IT'QTTRT ^HJ »(lc*l 
3t*1l, <J\M5(.«l| 3. to \8'©4<. e llt ^mt^T 'a||»||(,<p '5T 5 T 4sW 
*K®1 Rfi*?! ^Jttl *IH f4%t ?riti *nrt *114 2° C4 

^rtfsr fimm 2 3-3 *tt 2 3 /2 3 1 2 3 /2 3 wn *m, tost ^ «tr a 


2 s 

_ _ 2 5-3 = 2 2 
2 3 


2x2x2x2x2 
2x2x2 


= 2x2 


'on «ii4lu toe $BT 3 , ««t 'nWM i 4T3£®r *m 

to <jR ifl4t t®tto '©M < p<ic* , I v iM 1 1 4M i<lw 2°=1 1 

ifl'Bt 44G| ^Krf i R>« iifBRr 0*f£4 ^JWWiSlw ft>4l 

45ft "41^1 »MMR Empty product *fT?T c ft *T?Tt '414, 
'=hNIw^ 44&T ^ '5ftc^i <4^ ^?i6T 

®*t R 4 ^ ^csr 'adR <n^ i oH*i'iw Rcti 

' s tTC*T ^t, <lPt ^C®1 '©iX, 3 X 4 44 ^ ? 'aill*i 

“^fteTe ^ ^rt cvfc4 «nPr i ^ 'iwn <»Rm '3fl? C4NTe C4H 
««! 3x4-4 ^i 4t^r tot 'ajwtkRr tor 

(flt ^r5T (44IM 4tw <?r5T C^witl 


4M 
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4t toi 4^ 'sjhmm fai 44^ 

4?,4Tl 41tol Oftft 4f4 «qfcw C4to (14^44 44^1 f^?T tof4 f4^ 
4t4to4 4tqi^nt, ^T?to4t ^Mtofre om^Si <mm\ 

4it4 4^ ^rtbt o*i <psto *tiE?n 444 ? 4f4 4^ 4t? oiic>i 4ito 
2 1 ortft 4 to 4t4 f44t4i ?W C44tto 8 1 oitft 444 4ft 3 to 
4t4 (Ttt, fflW C441E4 24 1 oflft 4ft 2 to 4t4 flit, 4444 
volto 48 4'»ld tick's 4 tod I 444 4*11 Wi, 44444 '*dd > i 

c4to 44 $ t «n^s 4?4 to4i 444*1 o«i ftift4$r 

WW ^ ®t*ic < p f4C4 44 i 3 ’©4 4 1 5 04 6 1 <43 1 to ^c«i 4l$»ilf4 
omic<Hi (Binary Operation)! ^’®FT 41 4jto o*f 44 4fi 4W4I 
ortc4 C4c<p i£)*p'st»i(.<p 4 tow 4£4, 4 < P4 r ! ojpfC4 1 444 4*11 
4t 4fl44 ^il^,lc<o ^srrfrr Tjft if(44 3x4 4$t4 R*lN 'PflW llfti orfft 
to'tolW %T4 4*441 4jt, 4fl4 3 ft4, OJtf4 4 4S4 ft4l4l 4^5141 
44444 ft OTR4 4 4to 3 t 41444? 44*44 0?P4 4*1$1 ft$l 
4uH I 4to4ft4 0<pw, 444 toh Ofl*t4 4*t0f 0?F 4?ft, 4*14 4t 
4C4 < P'® 4 tow 4C4? C4C4^ ft?,t 0 ?F 44 ft, ®toc*l 4t 04 or?{,<p<| 
om 41444? 0 to 4144141 C4^ to$ 4lt 4t 

4C4, 0 4414 Oflft vs to ftfl4 ormf4l 3 to ofl44l4l 

to^4 T[to C4 4C4 C44 0, 4144 3x0=0 1 44t4 4 to ftfl¥ 
0)144141 4 O C&5U3 O’? 4TC4 ftto ojT41toT Ol 3^4 

44 04*F4 '^41 1 4t>f ft f$4* 4C41? 4?ft 1 4ft 4 4E4 ofl£5t c4^s^ 
5 4l4*tol, ^Rf4 ojtft 3 to ftfl4 4414, ft4 4k5 4FTC4T, 15 1 
44t4 4 to vaihqiaj 4 o 15 4 60 1 vs tow C 44 T 4 3 o 4 4 60 1 
4§tvs 1% U<p 4jC4t? 4J4T 4f I ^stow 4t 0*1 ortoto 4ft Oto 5.W 
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w Gift 1 1 ^^fsr 

e*J“W>, TpsT! C<pS (Tift <4ft '®£ c f? ^O, ^*ft «T*OT 1 I Tift 
1 «RCT, 'SftGT eflft 3 <7F 'STftfftl GPIflr 3, 4 <7F 12 1 

'iM ^lC»i 3 'Q 4 ^ 12 1 iiltH <4*7T 'ftiNfll (tHc^s ®ttfft 

’© c fTfftft « e PF«T 3£4, Tjft tflc^lw %WU5, 

tt*7t eGfa w <7ft, ^*7? Tjft 1 sfTC^i 4ftft Empty 
product, 2°=1 1 ttsTT c<PM 2 Gift, ® e T^T ^.c<i, 1 1 
Tr*7T c4H 5 C*ft, ® e T 5 F*T 4^o ^C<1, 1 1 < P'£>? 1 1 •'Hftfcfft 

power 0 3GT 1 ^ i ! i Tift 0° 33T, $»if<pRli> 0 

^?T, ^*7? «pv6 ^c*i iflft ^m\ ^'ic's *ftft »lti iflft 
^siftiTfa^Iftfti 

Tift <3ft, <*ft ft*r Gift# feel ^ ewlwfli 

^n®K.<?fi *r#t ^rfsrar c*fa isi^s&r *i»mjI ftrai *jft f£T?r 
^^ft Tfspuf i o f& (Tra fl®r i ^^ft 5 ! ^rtrr 

GtGTT ^^STT ^stTp^nfftT? I TfiGT, ^fft ftGI Gift ’f'TTT 
"PC'S C<f^H, ^7 C*lMft <“0^ C^H, ^WSf 'S'PW C«1l4l ft>ft 

^fVlM ^|ft ftt?T PfWBT C^W Rt*H! »|R«1I i^erl 

'5(GT ftt®Hl (Gll^ft 4*I«T, ^*11, ^Tlft <hUl G* G> 

sjftlGF ^*IGHi ^7T -si%t WT, ft*T 
(TO I ft*l GIG7J ^iio-is e'tTPT 'O'b I »(Rnl ft 5 ! »uMc»iluR«lh, 

ECHO'S I GTftSft 'SIM ftft ft?TM C®T 

^fGTt eft ftftl eflft IterflaMI <Pi1«lM ^PTl ^Tf? ^ft ?GT '3 C |TF«T 

'S’js’i c®il4l>M'8 ’tf'ft ftor wsl^ f|»ri gt ^®i«t, ‘eff 9 fT, ^rt^iT, 
« c r*F*T C5t «IW4®IW^ W5 *ftGT, ftpSf ^ ft Clue ft 5 ?!’ 

R\o]^j clue-ft ftGR, ^TGH, ^jt, 'Sftft ^tft 
'3om vS ^TTGr^ GT71*H <lt«1 (7t^, , 5lT‘ p tft '®ftt°1'Q 
«Pt)C\s 9 II<IC<!*1 •Tt’ I ^ft ft 5 ^«1C«1*1 ^t^fl, *jft (7rT 5 f J F®T <1 e lt e 1'S 

c<i^ ^»55(.vs *rt ■'tift wRGT <fl^rjft < 1*1 m ft is<pi5i ft®T ^rtft ’•nftri 
^ftrt WH, '% iflftt ^^ft Clue (TT, <5flfa Tift eif*RtCT 
(TTTftTT (7ft, ^sl^.C'i'Q W*lft C^? < P , !lC'® ’lkc < 1*i 'TTl’ Gfftft 
^4|*l 3GT ftMt, ^Kc«l 'oT 5 T ft^ ^?sft ^pTi 


'Sbr S 5^ ^TTTT 
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Clue C't'T’ i <i e ic«i*i 'sj^s vrtBT- 

‘'3||l(N J1-qCt>C« <V5 CT c^c-uui, <7T^R <> fl^r^?!’ ‘1% in’ 

»i«tN W *rf®j 

(R?T C*FIFR Ol>l C^Wtl ^TPT Wl ^l»Rl < J 4 f3T?,’HT fTOT 
B®l I 'fl , R 'O’^T <hm t^TTR «pw fb®l 

TOTi ^ C*fr *m CSfiTPt Wnf5T 'SftFH Vffis 'SRT ^»lft- 

®MI O'b >4?' *stl?Hlfl *1$. f^C?T lb® I <PW | ^ V'&Hs 

Tjiputi ilR?. ®tf*RRT Iwt '9$a 'Q *1$, ^5t 'SIR 

Rv/NJR ®mj 'fl' 5 R ^fsPUT tVsffl ^»<il *|R| 
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C*tf% wt?r fi’C^ifl ^Tv’Uf ^5? 'srtfr Exact 5 T\ 5 fTlT>T 
T5& «i)^5t fltfti ^rrsnrt 'aimum 
*iw 4wsr R 5 ^ Rnr < p^ 'ad j ic«i i csr ^®r c^fRt <r 
■ srrat^ WRr, <jitno "sn^nTr 4iwi ^r ^rtc^- ^stw? rri? 

3T?fcr csrf5t^R i w v qvioRr *rc®ri i *r* v ^srm c«tc^ io 
CStvSJS I <j|W3 *lMltl *1H ^T, 'sltns R*5;l>l 
- b-o ^,1'Sflw^ 'sitfSTi 'SH <jlcr3 c^hl^) $*T, 'slot* 
a rprsR i mt <to toti ct ^*trsr, ^ <$& 

c^fQTrf c*r, i*w if t^RT ^ic^. 

^ *n*p at'suT <j|c.<$, *llc.is ^NT?T 5E®ra TOUT exactly 
ei ^R*U c^il®?! SRN <p^l *(I<j, <ilom »IMIil 
rtw ^ rw wnr 4?^ c^r vo ■srt^ ars?rf 

'SJT^rtTT '3TTC5I ^T^T C5T ?RH 

<iIr C$,14 if)’?! W'Q *i*il'9 < p ^®r Rl*f3 *m 

I <J|C1S 'SfNtTT o C®tt4G c<1“l RtC^ 'olc'TS 'sr^J'S til <HI'G| 
RT 3 t®T ^tRt i (ftsppf: -m dVNul Id^jI < p^c v 0 bM, 'olws 'sMJ 
®tlFi«i Rt, asilt^H ^fi 4^s?r earn RR> Rtw pigeon 
hoe principle ^13% nl-junl Rs? wtfsW iw 

4*ft ^ ct ot*t, ^hfliw*ii ^k*iic4C‘H $o^- 

i$ mm <rm Income 

$G 3 1<T ^V|t | i, ib% Ob <t C^Tl^ i>l<PM 'STC^T I C®t <il^T 

^Tl4lwc*t? m\ ^RRT Income i RH “‘R^f C 5 ^”- ^5H 


8o 


5JR 5 ^Nh 
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■JF'IW? ^ Wl'Bl^ 8, ooo "sn^fl 

^R«iltit‘H ^TM Income 4iT 8 , © e ti C^t U|4lUl W? 

<4T>t ct>sJ| <pRi ^il*u(| i R*iM ^c's rc«^. >4 

W3T- ^jpIiJT *lfw $,o TjTjx^p ^xjo ^p> «3^5T ^ fi><st <pR 

(Wr X £J^ X &F5\)~ ^-SH ' 5 RT ^ 5 T «TWW, 

^ ^tf^r il>l<J>ln <PttH f^T ^RTOOTT CFtt ^! *T*t«T 

f^f^, ^*i»t ^w?r ^bt <nwt?r <$i& 'Sf$c?i <?raBr Pl^l« 

*4M CSfE^Q «IC , 1 < P ^5 ^Ts^OH ^Tt f&<4l < P5ic.'o -lift I ^t 
W5T? |Q^ ^J?r Jfrtt w? <ift CT w 

^jja^^vo 'qk^, vok^s *lf*Hl*t ^1*1 ' a (k^i cWiJl f% 'srfflT ^rtTT? 

f^sr%r 4^9 csrc*r cwtoi ^us 

C*l£3C5*Tl 4? ^ tm'Cl^ | -srl^ ^ <\<t 

?J®tln t<p|H5 <.4lfi> I>T i *llw Rtt^. ^JNIti t < p|fD (. < p|fuu| ^ ■^ e tt 

<U [f^Pjjzj: Tiwr ms? i t>lR»fi|i5M 

csr*rm ^*0 •qi^p'tr ' s itt5 c^fst c*tt*rT ■ j it?ti '9*ff*r c*k^ i 
^fwftfllEu 4*im?r 'sftfr ■srr’ff cqro *trc<n -m <3 ^% 
«ihi'oh ^ncSsn^f *iw*u csiw c^rr c*rcs, 
$$i<jhu 5 *tmt Trt'8?n^ ^fti] 

^T'^IJT ^T^ 5C 1H t>l3,C^o C<rf*f? 3jt, <4i>t v= Hl J 1c o l^ 

c^ti c^«i wf&r# 10 22 io 24 4<t ■stc^ui ^tktt ~$m i 

4<r <rar 'srtfsr ^ csji'ci^ ^ ^®r w?rc*rr ^ 

^5 1 ^rt^i^lc's ^ T T\ , iTr ‘p^s? "snH w w 

R>^ voik?. ft%?r ^vot)t®i l ^(.vo *iiw 1 

W ^ 1.33xl0 50 ^ ^Sfi ^Nt«, i vfl^ ‘*’0 ^ <to^\ o 
^ j ik*il *(fil 1 'aiHc'i '^'o|t < i *Tt <50*1, < 1*11 *Jl?l iovs *0 

'srmr ^ sv^r ^j fror ^ w ^5 ^ 

Vil^tci 'o^S'SWT ^ ^l^cvs ^’Sfiri 10 50 '^MC*i < P 

^ (£|<p|b ^“’flf I 

4^51 7 T* , lTf <1 Ic^ <10*1 'Q , t*T I 10 ,0 ° i 'Q’t^Tl 

W ^TT Googol, ^ Google ^ 
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cata 4?^ mHMi aaf Google 4 a 

afo&l^Mi taMrfaa am Googol-t aws crcaftrma, tot 
7 a ata Google cam caowil 4a ®aa (lO 100 ) w a?? 
41>T 4^ aT5 Ca 4^ ’jfafta Cata fa^ fatal; C^lw 'qHCcj ■STf-sfr 

alta ^rti mtfa afa alar amt ^RlRc'j’fi 3fa5T m^- 

aaat 3 ta cant «a afa, arnpaa catt io 100 <4? tot aca ^rti 
f^T aw ca^fa, i 4? ata ■Sflai ioo^T axajT «lN^I afa f^lta 

Caf%, 4T>t 'ahon 4a a? 4a5T at,ajT am afta Ca ala ^Rt'T C^T^T 
fa%1 ^miOm aTW C*T^I 

4*ta mttaT fa^> 'a^ltis a«fT ^N’Sil f^T afai C*ma TOTf 
STa^ af*T, 4a |f$3, ^ Ifa, faa IfsN I 4a Ifa aai|a 

atam mtta 4^1 aflfa 4'»lC<1 ata alf*l Ca, 'aNItas SIC's*! 
alaNttaa *3^ 4t<m ata attaa Ca ^Tv*!^ 4^ St^ 

CUlBl^lU i Ifal waf^r CaTOT 

mMata Sica'S 4 CsrfST^ 

4a If^a ^osili Toft <5 oa ^ ca 
4ai>l aft^T f*m, ca aa7 'sr*ij 2 f^ c f 
atats am ^ttaa mfi&a fata TOa 

f&<sl < P51C < 1'1 •Ttl 3,1 0'S *1 

ai^t^m aat aaa &c®ir 4®r aaa 
am 4^5T aa^f <10*1^ Caf% 1 TOa 
ataaf attaa wmam fata am<.<ii i 



^losn afi$*T fata *J4 * 13 C«t 

tost c*mttat atm <& ataa amati faatta? ^r afa am mr^a 
^fista ^taa arnta aaami mama amir mt^ata 4a cata am 
m*fe am faami a>a sa? ama o a^a mt^a^T mtfa aa 
aaa i o aaa 'affair aa aaam i 


8$, IS ysj^s ^PtFt 
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w airr ^sim ^rtc? <\ 

fi>- 1 at, mtFT ^*1 1 'oiHW (JTT<R s*k w ^r? 



^Hi^itcr 'Sik?. m> i '©N siiw 'b'5 i <s ^rc?m •TT S T®1 <p<iI *im i 


i Ism *nfo/ atfa*, 4 t ^tfl> *1^5^, ^r*Rm fc«m 

^rmm fotm ^rfc?, }» 4 ?r *ram » wt^Hi 
^iwitnow c*mtre arams c&m Htf^r ^ 

ti^ic^'Q cjst ^reft, ^ 5 it m?i 

l«*m* I^mI fi^sf: c^r >ii'»iw <^<10=1 o> i*m msj^m fsrc®r *rm? 
(?r^»T osf- iv inm - i 'srm v, $.s <fm $. 'srm % 'jws ^rcr o ^im •&- 
teiM <mm ‘HH c^m ■smfrn f^i cwm < w^?] 

4 *m ^iw^tJi f^tf^m ^«it 'srmr ^ri i f^m ^5^1 
^rar amt ^Pi- i f^n>m, i f^fsm 1 ?c*i i ftfsm 1 ^rtPr 

’tfems? <TC 3 f II 8« 
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■•pR CT, ^ifu C^IC'P srrara C4TC? *|4 <b i Rr>t?r l ^IIVM St&v6| 
^rr f^mi c^m *r# ^ Rr©m ^pp#r *tram =rti 
'»i*ij'»lc < i'3 bMi ^tnr, , atRl vs 4t*t R^vo *pR i vsHrI'o 
illR I ^ 4l£*fe 'stt«in> C*ft4 ®<F 4C<T 'bH Rlo®s »jf5 sfRr i 
Rn>t? ^tti c$T RUis 'aiNni ®tiR, v®kw i <p1Ri>i* 
‘pvay^p tW5l j i“ > ft‘P vaiNlym qfiflt ^*5i I <dt^ 4*5 1 w ^l< 4 , *I£TT <fl^5| 
*5^ I'iR ^^t°i^.i R'Siws ^®it s^ios ffinr aft^owPis 
^ftnnr 4*rr *n?t *tc? cwi (Tt*^ w 

f^cf_ i£(^5| <^<p c»u>I« »t®r io RtJls «T9 Ti wl^Mi 1 t oi^t 
C^ftft? u>3l <pR i ^o RUls ®iif| »ilt*i 'J'lMR “P^oo *IRm? 
TOto i ^rr ^r c^fGRfS vs Rr5t?ri io RSm 
c^iSRR ^ vo«ih 1 *i*ft <iR ^?r vs V8«iin »nh 1 

(7T <i'*x<p'i>i tor to ^jt^r fto ■*rt^ ^t, l^tnr fwus 

c^tw ■'jc^r 'sr^t ijR>c« to ^5 ^cat vfl^t 

^TMH 1 *W4?T ^fT C*T ^Tt, <fl^t ^HRv 

«psI m I «iIcrI<p ^\m vfl'SH 4>M Cat io R'iJl-a'51 ^ < H(.'4 *1 13*11^ l 
^t-'Hmr ^*rt ^*rt ^hi ^®r % *totoiFt 
force 'sttW C*ft ^t, <?ft <ic«m 4*tf ^Ri ^RIT WtR, oft <7T 
Force ^T ?®T, oi^> ‘RaSi’i ai^aRr vfl^ R&E»i «pv 9 ^ 
^T? ^itR' Tjf^ v^wsf ‘pw iii^ 5 t 'snR', vfl^T 

‘R®i5*f %T? <?fBt f% 'afliRiT «I4»IH ^^5 ’ftR? ^ 

■ST^SsfSt ^jCt^ vi) WSf- ^ v»wtl C^Ft CT ’iR^H 

^r £fc?mt ^ i R^m/C 3 ^^ (ms' 2 ) wf£ft« *$ 

^r i r®5sti aft to i Ww W5t 

, 5rt 3 ic®T t 5 * ^i ^ to ^trf^r feel ^t '*mr sft i R^r 
<pvo^i C5c?r ^ oi^&t ^*mr ^Rri ^^hio-th ^tf^c® 
(Tf^T 'Q^t Wit ^rtc^l <Sf OT Htt% '®^T WIT P5RT 3Tt^ 

^]i ioo atrsr Wim *IJtCTft ton Oit *lJlt4UDl 
«I?C5R| *raC^T ‘»#5TT c t 'S’^T ^t < lR (?fBft 

WlUl# i R^tl ioo sm W 0.1 kgl ««R ^tPT 

W=mgi g aj?f ■sfH 9.8ms-2i 'Q , *tH C*tC4 R-ih *p^t 4 1 

’It'QTlT ^^=0.98 N, ^5m WI ioo 5TT5T «^T wrt? 'QWt 


88 U 
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0.98 N m £tm i to to tr 3®i|® ^sbt, exactly 4m 
tote® 5H ®me*r to ^ 4tor «®t to to tom, 
exactly 4m RSl>»i TllM I i Piv5*5«i -►iHc^ 'toltn C®t 4to 
tom tosi <£i^Bt. «p- oihc^ i mtto to mwi, cto 

f*5 , *1C* v TM. i C*fem (totl 

tor i v UMt<j»«i (pascal) tot m®^ to? i fflJflr m®^ 
cto totot 4** wiphi csf^r <mem mf ^tto > <ttoto 
mttom *t t® to mtoi 4$ 4m. mtfto? 41*11*4 is*ror ^ 
ioo stm to wit, cto tomt to 1 ? tome* R«ii»u 4® 
m? totora w'sw ioo sjtst to ' s r y r®rr tot* ®te* fj^pt ftotrri 
4** 4$; 4M*5| toto fr-MT-* 'S«rC»i4 to<>l Ito* f*e® C* 
*lto*T £fF9 5t*r mto 4&ft toe* i *TPtem*r 5|*tl 
T^le®^ toe?* 41>t cto 4mi>t 1**1 b **f fSflJRT 

toto fc*e?r to i to^t torn* a* to *jr ctot to i 

pascal toti ®Tto mttot 2» pascal tot totems ctotij|fi> tom 
mac® C*Ctol 

c®t 4^ 'ai^h tor j i^ct>c<i ca arttor* ^ito caf*t matm 
men, cto to to cacm to ^oo w tot %tc5tetom’ 
atcaa 4^1*5?* ftot% 'ai^Hi to atat *j!^% *f to to 
f*i®®tCa (to mca C*Mt® C’ftocsRl m® W tot ft'olW 
R>R 4r* 9 iNc s i*i? ®i<i mtc* aca ca^, 1®ft cmito mme®ai to 

tot®H f»HM4 ^aHW^lRaSlW’l *1W4*ltof?r tot® 4®5t 

toegfa toi to ton cat aiteafaa mtetonhi 4t 
#t tom* matto* tor car* tor mtcat 4®fa* aat 
aeai to M ^Nc® ^ ®n^t3to ^ ,9 tc^i c®t c 5 ^ 

toatos ^r t^tctoto ^tot to^ti to®- *t®re 
CfftoR, to»t to Tim ^ ^rto (Syene) i 

^Ic^ltih (aswan) tor ac®r] CTt; -toa 44Bt tofS 
tor torw c*t ^pt) ^6t ^rsnr ^rt®t 

T)NI4 ^ItC^l ^t <5^^? ^^5t ^Tfl^ *to®Tt^ Trtto® t^c® 
^Nc«i ®m m\ Pfsft Trm *rt i ^rrtt®^ <iR -^^r c^rrr 

®t^T ^?rm c®®c?r ^rf Tjtrr mi tor toto tom toe* 
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iltWf? Cfalt RR *Tt, 'aft^t 5f|MM ^ttC^i 

•'l^ wra ^Tt ,!> fT^T ^ Interesting «i h1c°i I— ^t^i t 

^tft Cot '»lc e ll 4^1 ^Jt*fR I C$t f'oR'S 'SfC^Wt '°ilc?. , i, C*f 

w<r b tostco *i31^fl»i 

CfafCRj <& ft*T *T*R «llM4«l|fafflTO «OT&f 

Tftc^i feR '°i^i < ? ^rt*fR, <iM*ni cst ^rat craft 

^tt Ri ri^tt •t'tftcs ^tnt rt, ^Rtct crr ^rat 
’i^c.s,? %fR 'inC'i*? f^T i£)^5t ’llRFo^ RTWlt ^It^Hl 
Rjt*iRi>it<p <4'»ttR f^t ^t ctco <tlt?n *j^5luiw f%fR arcs 

Rc«i*i c’lH^ t>1^C*Ri 

C^R ®tltHltl rRf C^R 

rrr Rlf^or «nc*, a m*$ <ft^ 

^5tCR *lt RRtRR RtTO '5ftC^ (RC5 
^1^0*1 RRttt WCB f^ttR 

<*Rtl W «£WBt Rtft’JCo <RR 

RRtRR Rtfi>? CS^otR (RCO TO5T3 

c^c-st c^Ncth 
^ItBlf^pR fRSt 4*l*M «flt 
sRuR RCot ^Rl 




8>b n ysr^ ^[^tr 
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^4^1 C5t ^5 1 CSlc^ ^HC«1l©C«ll ^RTRtR 

J 1^l'®-5llcei 'aiRc'o m^CTl C*f ^C.'I'Sl ^«lt®tf?'l (S 

fmpjs) mm ^ 

^Bpll W tR oQTPT mtk^5 

cm*t mm 

*1CVRl fmst ^<r*i mm?T 

mm m c*r 

msT^mfBmrr (A R^tvo) 

mm m f%¥ m i crt*?, 

fo*T flm ?#, vslRtq (?fm 

mw, cmt mj*t f^ 

R<pr m *i^cm R>R '^N'Q 
4m>t Hrimt cmrH <p«o®i»ii CTm ^mco ^ Tgfmmt^t 
um m w 

me? ^mcTmmrrsn 

®iiR'0(. e iit < ? '°iic® '*<ic<s c^mr Rc<p m^R, v ©Irc s i cm^ R 5 ® 
(.<pca Rc*R fsp'lw i f®R ®*RT firm <r*-sjc«Ti CT T 5$j > f 

’rm^H <mrn^ c^cat crn'tscm c®t *RP B9 t?r rnm^r 
®m»r, <3ft% cm?s<t cm®t e ms rnm^mfern? mH m? 

mws cm®! 0 cm ^wpr ^tsi ®ln mw ^iR <iR «iiR 
ms sf*tis mswtcss cm®fi>t msc® stfs, ®jRfts cstm cs 
cm*f5T c-'i'si mfs c^ics cs^rc® sissi R>R Rhm <pm 
csstmt cs, c<K^i<t cm®fi>r crn^t^ 4 si>t ^css <to ®tms i 
msi ^m*! ^pm ww cm®t frsfs s>cs vjwjo f^fsti ®tsR &o 



«m i ®tn mast cn*r cmrss cm®t zsoast e \ 


RsIcClRR-i ^Ic't cscs ' 


csc^ sRs <ss 


ms (mtfR sRoo c*HlHl aS mess R4j mm R«l) I 
4*ts cw msst sR*r, R>wiRUiw *js^ stRt, cst sss mgs 
gmf mms ‘c%f®m (stadia)m cmrnmt 

(mc^trnmfem cm^ ^ * 1 ^ 9 ) ^ <tooo c%f®mi f^f% 

'»hc«Ti ct mm, ^R*^ fmrsr Rc^ mR R«i 1 
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(to i «T 5 t CRIRR ^RI 3R dooo <$Ivsi(|| 

^TO4R ^RT *fTO R£R ffoooxfo=^oooo C^twfl 

^t>l^ RjP^ *IM1 HRRl 'AIM c5fvb?i| 'RtRRt 

^rtor ttonfito £ppt*r r# m®r 
CTlUl*^ 'Sfc'b&o faWlfiriJRi <i)5lt *p3If *lfafti 4RTOR 
<r R*ihU| ai|ji^i ^tfR, cr fro cstro ^$TR ^*t 5T $. TOfsrfR's to 

f^9fj i£)\sU| 5. «tR f^*T ^nr IVtM l Cff^T, *3*1 <TO3T '«k»1H 

$*icr f%% ^er M -m ^jfaflR m f^5 crw 

u*f B it'o t’iwf?,(. p i r i I '°MMM'*i 4 Vi I RJtRTR! 

Rlt (Sj^, eit>llOTfl *mm A||ej» 4$ «|^| RttRRT TO 
to cro tor%ir 4&5\ wi ton Mr crsrr toki % 
^11*1 'oll'sjW'Q cWiiM '©'Q^ TOR *rtl '°ll'8!W RR* *0(1 W I <4^1 RTOTt 
to <toi c^r ttiiwTO wnf5T to rt nttoR? *nr cfcr cto 
RTO RTOTfl RTOlR <7f*TO CRTOR WRRtR RtRR *5tfi> 

mi *roi?r *pRtoR m Mr ^itotor mi ^tr 

rnh -a^«t*i iiwMh *itw c& ^r*tR cr, 

aitRR rwt rrrrr Rf^>i rrt rtoi 'RM ^ffcTOTO' rrrrr 

fRRjT RRT Rt®n CRTO FR TOCR 1 ^c.'rac.*? fW 

tost sra rrto toirri cr crjr tototo cr crrr ^r^t stj 

TOTO ^n"RRtTOl 4 < p'i>| £pj <pw^ 'Rf‘ ? HIC<p CRR •‘PC'S 
CTOTO RjCR CR ’jRl’Iws RT^T CRHR tol £P3fi>T R£R CRt>lt 
RFSSTCl 

Fsm stocrri 'Tort RflRift to to; toji tot 
'SJIWIHI TORI 4t CR «1»T CRTTO TOt (R5tR TORR #T RTO 
R?R, mro RTOTT&R RRTRR #t TOR RJR ^5T to 
RTCRtFRT RTO I 4R° ^rtCRT *5|\^5 RRRTt, CTOc^lM RRTRR 

TORR rc^s ^llw CRt RJWRWCTl RPRl CRTO '°il , ll?l *TCt I 


S\r ■ t>w<p 5 »I>iM 
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*il*lw>* uw: 'b 

csifc c^mr ^ ^$bf gtoifSto sr? <4^^ c*r to 
ctoto? atom ^ #t?£ ct tot 1 ® ctotft to, 
c^R tof c4Mil*R aR>3M* •rt s r f%? ^srtfsr ^5? wiR *rfi 
^ to fto, to c 4 MiR« aftom ^r “ft. 
<ifC|” i 'Q'JfT *IH c^Rf vS^ ^i f5<p i 'QHN 'TT 5 T '°il > ic e i ^ 4 ll J f tot i 
w ^wi¥ ^to sfm'ft ^wt*ii toto 

letR^'Octo <iRw ftt?T R>^ B<sl 4^1— tot ’sfT^T^T 
•TTi RtR-tSI C4 Mathematically ^T Thinking outside 
the Box i ^ ‘Thinking outside the Box’ to^T C*t 
y llRi'©*p TOB cst£4 c^RR 4^IT ^Ri i 

44*1 ^TM r lM 4lc^ t»^T R**x 'a<lc5,l Rtol >I|R, £|ft> 
^llRoo R>Hl>l 4E3, ifl'5tC4 R*^ I CTBT 4^5 C*T 8^T 
m*T Ctof to f^®*5©c*tlc<p '5'5» 4<1(.4 35^1 Rs^[ 4^fST 04N 
4fc4 »tt, tot *P® I 81>f J 13 c 1(.'S , fT Roll tolt4 'J>(t*l < P 'olW ^'8» 

44t ^TltJ I C*J*M ”1IC“K C*tW 44® C4T e tH C4£4 'ailR 8t>f j m e 1W , Tf 
to ^ 41 ^ cwrmi tot 

tolt4 4tsR $4$ R>^ '^o^rt <p<j(. x ® : 3£4 | 

<adntt4 444 ^rc4 $,«ic^.i 4 e i i i W>M HM to 
4 <7 H C4|«1| tilH *Tfl vsIrH f4 
4*11 >l«<j? 4jt, 4 C H »TT 
'^C«1'0 tot 4^1 1 to 

S'3<1 4^lt»lR ^iRlft 

ws arar^r at, to 

* tf*to 54 4 E 4 ■ 8 fc 
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<$& «t c^tr 5m c & r 

n»tn*ll <4^ W1J <Hc*ll$ ^IjR Sbn <RiI ?RT *llcn 

*Tt I f^ S'O-g'Cl ^rtf^r ^f*Tl 45R 
Svs<uJ| <4 ^P^Ti ^Wilfls 
cnwM ^^51 C^Hf (RR> ^3° ^t?T 
nnhn ^srt cn>hln c’ft^rs 3,cn, 

^ (?ir wt) cw mm 

t^ter ^iiR^Gl c^r ^jnr *x.'oi <pcn 
mw> mi c»mM «w 
mrc*m bHwHi cm fas c?m m 

(?tf^, 'Q^T *Tt ^TSPTTT WR ^T CW ^TTl <4'SR3^ 

mr Thinking outside the Boxi fW oft? ib5t 
R**!^ b ^RPlC^tt nlnl ^8* RRT *ll?l I CTftt ^T*MMI cb^l 4>W 
c*Ho® *IIc«m I 

<4 *mtar ’Rs <m Rwrmrr mrnrn «pm c^it 
<pR i sw^r ^rspuf^t f^®T ot, 'SBt ctctrt r^jc^r ^nff n^il 
^1 «5t (TfeRf 'Sjtc^l o5f we|J fRW O WT <R^ 
<PnCo mi i'Sf ^5U f^T i£|W5T C*T O '3TC.151 RmR ’Q e T 5 F«T fl^T 
Obi ^.TT mi f^T 4*Rm CT, ^T 'RfR' CTtT^RT nC'I'Q CR^ bimi'Q 

' s rT‘ B if^' c^ <pnto mm'i mi m® or vovtjul fm RmcR Rini^<p, 
Rb Cecil'S I ^l^* v t «pcn I o5t mj C®tC^ 's|t*r^ RfPTQCm 
R>o|cn <RR mCR (Tt'QRTRm? ^CR ^iWft I 

i) ERR 0*1/5 1 f% «qo°1 C*T o|cm RRTC^RT « e R®r Ob I iR < ^*l'st ^(.c^ 

Make your hands dirty i RCbt RR cmmf Rm, m 
CRTmT 4n**i I Rb <im <p|I^R ifl'sftCR 9 llw, ^RS^^Tt <R?T ^<i In 
cb>^| n > n ,r ii ^5 'slcn o^t ^Tv.^fTR , OH«p«i 'tfb *025 ’lien i (i, i, ob) 
«*r 3Ri (i, it r) ««f ^jRtsT ^ ^ri (i, «, i*) «*r 

<Pncei vW» ^T| iiT5R ^lc^ (i, 8, <») , ^)ICfe> (i, 'b, 'b), ^llWl 'ailc^ 
(^, ^,, J>), (^,, V, b) o, «, 8 | <4^5 ; 5TR >a R?, , »t]H 'Q e T*P ? T Ob 
rco ON ^lc»i ^Nlc^n Sbn'Qc s il R 5 ® n*?^ case 

coocn^ i*Rn>t ^i 4 ,8 ftW case CR^, "srlat 

trST case ^It^i Rtw ^ trUln ^*0^ (R c<pH 4^1 ^.cn i 



(to 
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t) ^«lj5| Ia>«i- i£lt ^srtfir 

GTM**I ^T'S Git ^KM'G GR 

otic's «Tt I C^*T, f% GT 

Gimwr? cm *fgt gt^h 

CbST ^Rl i, i, 'ifb GTffi <P3(.«1 ^?T OVI 
i, itr CTffi < T>S(. P 1 $,il i, O, 

i$,GlN <psG 1 i'b I i, 8 , «9 GH*t <^(.*1 
^T i8 1 i, •b, *> GTffi ^RGT ^T iO I ^., $,, 

& GlM ‘HGI ^T i© I ^,, O, 'b Cm ‘Ptlt'l 

t*r iii «, vs, 8 cm ^rgt ^r ioi 
cs\ cmm mm cm 

(.<pc=iRi 4*r «nf3r ^ft^Hic4* ?gt 

Git ^ vSfrf OJGR ^TTGRT GlMV 1 ®! io | W^ift f% ?GT RG5 
*ft<iGH? *tfsiGH ^RGTl (TTSfr GlW^T io 4^o|Glt W 
*11 W, < JiM'9C c ll ^5T O, 'O, 8 1 *flft *iR Gtt wM«P*l 'SV I 
f^ S'Q*! ^GT fWC'O *1|c<H I ^jt, *ftGRl i, i, 'S'b - 
^r ^it o'st gtgr i <jR ^t*i»ik<p m 

GiM<P*1 i«| 's|Rt e 1 3GT? Iwf i, 'b, *b GRt 4aw3 i« 

^Tl ^R ^., $., J» CTW < J > 3C S 1'Q i't) ^?Tl R 1 ® ifl^R 

confusion 4 rigt ft*rR *ig? <Jkw?«ii io Git 
giM«p«i, c</$ cm™ ^c*7 ftz*ro S&fi cm mu ■©■ y/uc^i 

^f\ ^5R TflGT i£)t Gf case <3W?r TOrct 4^>T ' 0 iM«i 

^^1 i, 'b, >b $., «5>l 

o) c*fa 1% %r GT&t 'aiNIcnti «iMwi ^t f^T 

<F5 C*K.Hl>i. *f^f <PC?1 1 GT ‘^TM?r ' s TlGT 5,C®1| 

GfGT ^IlC^ 'a|^.c e 1 R'oH < PfJ»^ S'an f% i, ^ >b 'TT f% ^., 
^., J> l ' i H<i“1j^, '5'a<i ^., o> i <^N e f i^t ^5 GIGT 'ailc^i 

^., ct> ^ I Git <n® gigtR ^?T, MVbH, CW?I, ^Tf 

*i^* v t <pw < T“^ < T‘ i GfST ^Jt*fR *Tfi ^TT*fR tp<f»T» 1 1 

mm wum t>gt ^iti ^ wmBr %r <u^r gt 

RR ^ h<p^ -a^l ?T^f «ik^i ?t^R ’TfsiGT ^’'SR 

^rwiiih ^:<r wrat ^wtt 



WM*M 

V3br 





W 

i8 

iA'** 

fS5] 


[yoj 



«A8 

io 
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It*! ^l“Sjl 1o*l l Cft iR>) ^ftT 10*1 

'Sftft (& Cft fftftJT ^ftT ftT^T f^ 'sftftfft eiltii •ft l oio<p|i 

<X|<T«©T*i (/$ £fj 'SftftftTC^ flPbVii $£<] Cft 

^ftftfttftft ftT^fBt C«M1 fioi 4 , Cft fioi 9 Wftfft CIO'S ftlftl CsT Spjffft 

^SftJJ^cf cQ3<P1, Cft Wh l£)<P'St*iC < P '^ftftfft (eteslll <P10^> *ffCft*T I 
VffWf of$, Vftfv vfw Vfff niifHfjHc*f> £W ?fw C*r, ^pFfflZffW 3t&01 
<&r fwzv ^/^«7 <?r c&h fwtt <?rmt 

Cft ^5ft ^Sftftlft ftTCftft, Cft? fftW *ft Pfcft S«iu>| 

fio<p ofto*i? ^Iftftftoif C’flc.^ *l!tii i Cftifft ^ftftfft ^?TC®H, 

£ps fts ^ht mcni«i(H4 ^«rr 

'ill^o^ii 4ftli*Mif Nift ^feiiJli <*)ft»T CftWIft C5%Tft>fft 

ftit'fttft^T i 'AOTft ^’etcn mwh ifi^sR R>^ fsmrr ic*i, 4t>r 
'sftftfft fipb's i (3> Cft IftftJt ftW cftBT 'sftftfft ®rlW1 ftT, 

©tlc. 1 l Cft ’a’etcil fttftl ^^'Stl fftftft ftt*Tl 4ft*T ftftft 

'SftftftTft «4PT C^lWlCI, 010 <pIi ft>ftfi>T 

R>« fsr^trt rc<j fttcfti ifi fi5ii ^ fsr^trT ftw 'si$,c«i fft. ft ftfaj 
1*101 1 ^ftft iti fft. ft 5 fftfttt ic*i 's|* i c«i if iR)) i*1Ci i >iloii 
oioifti i£H>«ti i>ftf3|oi> fftftft llPlCft oioi, Wftil* iftt^ mu 
fsn*trt ft^ft rthawi ft*ft •ftf?r “’ftw iftifw if?ftffti 

ftftt m ^ 1 'OJlll], v£|ft° ^ftftftft ftpooi I ^ftftfft ^ £PJf 
ftftOTT, ^ma *Hf3r ftfft ft Cft* to**! ft#, '5f5£*T Cft ^f5f 
CVRRw Cftifkft’? fts ^fftTT fft^ If PWlRI^ti ^ol^r if 

^TPfM W5 *3#n?Fl Wftf^f * ^ft'ftfttc^ C5W5 

^fioi> i iflft 'So*v|fioi > *lPt>oW eft o*i^ ^rfftfft ^[ftiftw C’Tlot? 
t# ^ ftrftftft# ^*r, sstefsr #t eft^r ^tftf% tsi^n 

ftlftcil, '3ftft i ftft^ftft'5ftsftft ... 

ftteft WfltetftTft ftTCftf tfts^ WITT ^fft^ (7TQM 
V|«PIC4> w «rf?E?rc^l m ■STCftJ IIObTft 'SRTlHft WftfBt 
ft*ft ‘^llll Cftft ‘fft£ft£ft ftlf tFlftT’ lil^Sfft 

^pftfttftft ftPMw fleftfti «fir tft fiBr ftt f^r ^sftfte^ 
'i»ICiloi>'i>ltii (Diophantus) Cftftt ‘Arithmatica’i c^T eft? 


^ N W ^f>fh 
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4?044 »llf'StO*1 *llf®fo*1 f'sl'1 '»llf44l4'©0«ll fROR 4 No'S 11 C'sT 

i£)4»4l4 f%fR PioRo?*i-...l *rW, 'otR OR^o*^ 4Rt 4 Pi l 
WR4t ^tfR o4l*i 04M R*tolJT 'Rio? CToc^ilc^ ^rC| RO'sfR 

crirr^ %to4 c5T«fr rtri cw 04 crrt rtr «* + 8* i >«* 
04 c*TRf RtR a* + i f4$j ^ptsfr cRRt*r 4404 R or 44i>t 

' ! 2*fR\RTt4 4*104 ORRR ’a^Bt ^FfRXRTtR 40 , f4’ o4M4*1 P4I04 C^TRT 
RtR, *3*f 5 RRTt4' 44R>t cube-C4 R'RORl^’ $J>T cube-44 0RTR4R 
R-nlw ORRT RtR Rtl f^fR 41>f C#I 440«1»tl f^ifR ^M'Q CRRORR 
cube-RT, 4RRf4 44 ^*104 W power 4t05: 04hP% to the 
power 4, to the power 5 4RR o4o4h R\4Jt04 ^51044 
same power 44 ’50th R°RTf4 ORFfR 55 ! f4RT04 o*TRt RtR RTi 
'sr^R, n RfR 44R>T *ftoTT RR, i$t>f4 RtR 2 44 0404 4^? 

44,^©tWTa n - 4tt 440Rlt b n + c n 44RRtR454RT, RfRa, b, 
C < 2*f 5 T\4Tt 4R I 4I>T 4Ro*ll? 30 's "RlftcR Rf I 4t>f f^fR PrR0«1*l 44° 
f^fR 4>40RR, PR 'sN 4^14 ^if^rH to nM0«i»l OR 4jt, 
^RtfR 4^ RTMIo* 44l>l ‘i 144 GRTR C 9 t04f?, f4U o-*!? S^H^I 

(R4R Rc^t R04t stmt ^ Rtto uttr 4t or R*t44ttr pfR 

WR, 4^ OR PfR WR CRT »ll4poR 'SftRRT CR^t- OR 
C^HlpBl RI3OR4 WTt! 4I>T PfR WR i'b'SR RfO«Tl 4t4 9 t04 
'©(Mr 4^4 404 *'lR'&P l iill ROR 4510*1*1 OR Rft, PR '444 4 *10*1 *1 OR 

£W#I 'RtfR wtfR, sstRRtoR jjRtR tont ^toi ^t4t err 044 

4414 C&tt 440*H 0(Mr W Wl 45 4s *tft4if4R C5ft 404 
o’ 1 o«iH f4*J 04 S? 044 440's ^140*1*1 RT i ^fwtOR, In the year 
1995, andrew Wiles fatR R»4 RrjHW 4 f^fR 

£RT<#f 44t's C 9 ! 04 o^*i i 

C4 RRRTltr- RRW <p4t 4RT Rtto 0V>wR«1 1 
Rt4t4 f4f TOIf OR RRRTf^Wf ^ RoSf^ RRI RRRTT 
RfCR 9 lRB'S| 41^4 04 Wild problem 44T ^Rl 4T4R04T 
'silo?, 04 RRtR ^ 'sTR 404 \r 4 1*1 10'S ?04 1 f4l i4 04 
«f04 «t*t 4404 'SftRlR V RT Rfl4l ^1 ^tf04 4HI04^ ^04 1 Rlt 
0^14 4ft 1 J04T^f4 Mathematical RT 'RRC4i ^t|04 ^41404 RRT 
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<1*11 Sib'S | PPPjf&t? S'Gfl III HI 

<4?^P CP, V3| i*)I>P^ sflTOT CPtPlP /\ I I | 

P^tTtP C*Tf^ CP XIII I <4?? <41>P^ «(|i|<il ?uh ^ 'sffl 
^fifi $$ wtn f*tar pm to to ^ ^ 

vstC’t^M 4s*il»u 

^?P C'Ttf'T, Pidi>d ^ Pf? 'S[C^ '®l«>(.«1 S*P? PfP^ 

VI C^ PP1? ^ ^P? ?P? V <||I*P*I fp®TTPl <flt»P^ 

<4<iu>| ^fl| PPPJf UC*1 pf? 

'pT pppjT piP^i cw, problem 

'5fP5 CPBT cppre *TP?i 0,T,T,F,F,S,S....? 4?*!? ^ 
?£?? «fl^T CP*P*r PtP p? CPP f% Pf 1% PPPJTi O to T vt#t 
*R3Ti T'SP^Ftof’totoP^Pto^srtm^i^srtto 
PTmisSl R>5^ Pfi i4'©t 5 TT 1, 2, 3, 4 ^P 2f?? 'owtvQCPfl 
cppp O PP? one, T PPP Two, 4«P? cure c?re S PPP Six, 
S PPP Seven, 4? *f? PC? El Pi? PP? Eighti 

4W? PPP3T 'oilWl 'PP^, 41>t? J IC'S|'5 fu^g CP&t? 

toR ^t?re 'sp^ cupp, ^ppp^ *p?? *p#t ^mre 

^C<l I 

i'ST *p#f ttc=T * 4TO ii, ^ *ICT W>2>, 

^1*R Spjf^T ^ i! TCW <S RR ^2> ^c<i i 4 
W17RR ^3^ *fR ^ffflR ^C's 5R, <7T ^H<5| 

^n^tw, otbt an^r v qttr <*rt ^r i 'shc^ *tt^c\s i <10*1 

<nft 4*tttR «w, Rcsm, ««r, ww ct5i *3 *rmre 

^ 1 35ft, R 4 ^ 4 ^t>t (7R Idea ^*nf ^rto^i 

C^fC^f ^c*i b, ^TRH ^ ifl^T*RT i <5CT C^t^l ^5R*R ^ OTt, i 
i <hw ^i *ftM ^rtft RgiR CTR <Rft Ri 
^Tt^f, ^KC®T C^F R, 

Rmn •rti R ^strtc^t, R toi ^ 

^T S'Q^Ul (7^1 cjtetR 

voiHc®i- ^'s?l<i 1 ^R ^T^lR 5R, 's|^c c 1 ^Hlc4 
cerlw ' 5 1^t v i> ^C<1 ! ^Nc 57 ! ^)R *IRT ^TtTT I ^\ ^<p^? 


£8 gf bM<? 
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TO I «Tt I I 'silc?. iflBf 

*1^5 TOl 4^Bt TOf Tjt *^5? C^fSt f®TO TOt PteTt TO 
^t? 

I ^fcK'S i£|^ I OTBl^ '0(|f»| PlC^fe ‘*TC t T iBt i , 

■srtl?? ii i TOT C^T^T f^ftTT TOt TO? T 5?Bf 4^, $Bf i 
i f^ft¥ tot *rt c^Bi PH'iN ^St?r *iot— i 
<4$<1M- v^vol-tj TOT (NTOT 4n**i, i4*TO ^t ^lc$,? SfTOT \3ik^, 

4^Bt ^t;, 4 ^bt TO c-hBi^ frotf^ to? tot- 

^5TfPr fTOtf^ iBf $., iBt 2> I TO I «lC«ll «TO cto 

t>^5^ TO— SFTOf 'silc?. iBt i i v©|*1*fE? 'o<lc?. iBf ^ i ^iMTO '^ilw. 

$,Bt i i TO '>©1$, Pic^fe. i ^'©^K >4?’ *fc?? to 

$(.4 f^TT ^TOT I Sf^fW 4'©'QC°ll i 'ailc^ B , ®| 4s*»1 1 ifl^lW vJ>Bt i 

* 

TOl £f®IW oBf i I ’STtC 5 ? Oi I <4?TO <P'©'TOTt ^ 

^Bf 3. I TO '^.’5. 1 l fl?\ C*tC? ^<lc?. iBt ^ | HlH i i l Csl 
< Tt?? Bt? I <flBt ^T? ^©1^ «TT? 

4?t? TOTO? C^ f?$? *I*PTTt? ^sfT ?f*Tl TO' ^TOT, 
WTOt? ^<pB| ^rf? ^ilc^i s^fBBl Ptc?i TOf? C^H Pt<w i 

(3TOt?? 'St*l|R(.*1<l C<T>C<P I C^$T IWW-fl C.<PC.-^» oBf CTO fTO5 

TO I oBt C^T' B t Rc<4 MwIio ‘b'oTOTf ^<pwl ?RTT ?t?l ^iPl '5 v a<( 
<0*1 wXi S'3<5 ^ct^. vBf <hi tot i 'stttoto? c$ c?? ^ros 
R>'»lw b-Bt ^s?T ^Tf '’TtTTl ^Br f^' ^ C^lSfl »Tfl 
Normally ^sn" 5 ^ <il*t ' s rW fnc« ‘Pic.B'i, 'srfw '©Bt c^T^f cror 
^©tTOf <b $TOt TOl 1W 'srtfsr TOtfl b-Br ^T ^ ^T| 
R s '»lw? (?fBT ^rf < 1»ilc'ii1 C^ twT *nos TOl 

P<sl <t»-sj»*s ^TOt 4^1 '’fspntl '5ff w RI<I ^Ic^ '*l1w oBT 
^jIu>^ <r>'©'$c c 1l li'^'st <iHlc'il TO? iBr fi' 5 'st chic'll 

^lc <1 1 'i|| J it e i ^‘©Bj ttsi^ Oi^st «qhlc.*il <llc^ I ?TCTOrr TO B'lN) 

^tto tot tot Qi^«m '3rr 9 Rro 'bBt ^uictm 

<7r3¥f TO®T J ic^"lw> <p^©'SC=TT ^tsrI^ far§®f <ihlc*il ^HWi 
C’TQM? atTOBT TOf »i»ih I fi'^'srQCTT '5R?I^ Qi^st 
^P© TOl ^Ttfsr ^3^ TOT f^f^l ^3? eBfl TOTt, CTBT 
^T’fTOTO C^^ro©TO! 
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’tfTOsTTOf H<M- 



’tf'tas* OT "STmt, ’tf'tffs? CT CTt 5 ^, ^ «R?t ^ 

I '3rt*fR ‘ j r*R ^ -^’*15) <K3 R»% ^<H>| fi><3| 

4t>t*r ^rwpt- c*ft^R f% »rf ^ c<R 

^hc^'S i ii? f&^p 'st»ijr ^5?it *rt?r i ^srtfsr ^ic-sil f^fR 

^f%, srus '»it*i<p'3i *ni'»ic.v6 *nt?, f%^ «nft 

R*|»i *?f^— ^hul c4M tfl^BT 'o|c c il fo’osl 4>f?i, ^*R < p cv 1»iM 

<smrc <s&5 t tort f*te wu ctti ct tort 

^(.'©1 ^ 3jRT 'o(C»H> "^5 v =M'sfc.H *#*^0 '»|C*1l 

m*, f^t && C^R>! 


<^ U $]*iM 
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=«. >8 e l5! l O^'Sbr8'b^'5j8'©vSb^)^ < lS«to^brb-8 

fcvS&fcvs ««fio (Hr^ofe c l8^88^^o^Vi'ij8 o^trb^ob-fc h\rb\\r 
0'S>8V$$'t>8 $.S i ‘lo'b 8Vo\rb<?i'5^b-^v5o'!j'{s8 ‘totoOVS 8^ 

ofc<t(toflV <£|^5m e t CU>T ^«lR 4 ’ih, <rR 3jRTf n <*R 

^Hi 4mm?rRR <Rf*t ^ p it'o *rtf% Ri ^ <m, Rtfr ^R 

C4hft*l<3 UR C*R <?scva ^lliTaN Rl ^R*f ^ 

mi, "ilc°iR Lambart 2RR ^c?r cmsR n <*rR 
^njmr r^r, <RR c^r f*Rt crr Ri 

r, <4^ <r crrt .oj»o<»o<9 <k<i rr r^ mi, 
^RT RR «f CRR 7l mu miw Rl 4R. R, 

CRR ftPfB pattern 'Q R'sR Rt<T R <R i, v, 8, <t, 4RR^r 
<1? *R fR^> RTt^, UTCR^ CRR fR^> RRRlt % <*R R3R 
<llw R I rR 'flu's I R^Rf R\RT I 'RR *R cl 1*1 RR Rf% Rl 
Rift uuoR o^b- mr *rfoi RmtBR i ^m, 

RR^sf ftRRR « RimR *ootr mr ^tRi ^ftR 
^®1C'S CRSlftR ioio ^R I 'StfR Rc^, Rift iflCRRBI^ *lPlJ I 
RR ’jftffa Record-4? RR ?ft RR ??, ^R Rftt? 'AlOvs) 

RttS'S RR i RR Record 4RT fttRT ?R R«jRE?r ‘^[ 

Ra’ 4? ‘*[ Rs’ rtcr cm^ftR 'bib-fco r? *r*fei 4R 

<1«1C^> RR CR^lftR 3.8 ?<R 8 ftfR> I R%RR, 'IIOT R? ^|C91 
'Sft^flBR *RtfRR RR©fR l5pj »ilR» i RR R? ^l4<3 <t c 1C's 
’fRC^Tl C^st f^lH-H <[^ i4*lc r ll \slc*^ ^Ibl^ <P<1C^> ‘'lid Hl^l C^t 
(R 7t I 7t BrPi^i ^t? (RR mt 5 ! <lRi I ^R^R n 

-sc* n <t*\ 
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4? Rfefi tot to wire siti cto k Re? tof>iiR>, (to n 
w tofto to ^jntt we® ?iti n ^t, ^bt 

< J s 1 G'S (PtW <fl^5| ^'3C < P Roil B«l < T'3C'i> ^,C < I I ^033 

’iRRw> to tor Re? ®t*t wt w, wBr se^ 7 i i ton? SFtf?, 
^3? <4 tot fwj C?W ?R 'tosl ?latf to tof, ^E?lt ^SBl 
*[E? to ^mm ^ Rt^s f?w to, ii'0^4 ^5 'Siito 'tosp? 
to^, tof 3E^ ^c'Q^i ’iRR i 'siM <(R 4t R*^ c® fw OTW c < p^h 

Wlw ?'G*Tf Re? ^EW toT ’flE*t? R^Igv© to ctolt, v4»Irc« 1 
t*lt ^is^ts^llBl ’ft'3?t «4lc<J, <flt CtoHijt^s (R’tfit 5E^ ^c^os 
toll ^tEtot? ?RP [3I^H^E''M ^] <Pt?H <PE^f^T C?, C?t 
?ltEWt C5& *Tf CW, ?® ^Mcss ?T ?® dto 'tolcsht ^3 
«H *Tt wH, »4t *|RRe<p to W? to '»l*t <psl *lf?, (PlBt? UK 
*I<WW 4?t ?W Wl WEW ^Rl? toft ww? ® tot? 

ctof w i ww? c? cwr ^ew ®fu ^Bt ?f®n ^snf? sc^iR 
o tot? E?f*t, <PiBt <pvs^ c^f*t, tot to sttff? 

wwrat E»toi c®t sm or ftptoBr *rm\ ?t? cto 
tow int’B totow’ 'to i to <to m 8 tot? w 
« ^«rri wr ?Eto*r tot? to w ctot^fB ®.^<n (?it 
toBf toE*r ftp* ?fi to?t to tot? to to 

v5.i8 4 ? c^rf*T i to ^c<ilc’f 'tor ?tft o.is- ?fp 'aiktos'h 

RiG'2c»j VilR^f ’tWt <PSl ’to’, cto W to^ i8 vilR^I »4lc«l >8^ 
ttiBi (?it 'sppto ist to tori ’fit tow 

©E'sf^r WltE^ [CWEto ^9ff; f%to1B »flt tow tof totof, 
f%to^ P 1 #EWE^ ^5lt QE^r WTftorftoTPTl 4t ^tEW ’fto 
tor ’top, to 'toftof ’fit ftor tow, f^to ^e^i sf^f 
4 <j»ii »n tow« ^dsfsf qc'oi^.i f 1 1 

C^5t £f|fpT i||^*| 71 Rt« R^il <P^C^S toW I 7t Rc<J W*f 

tow ^[wi <Etofto, (Pit wew ^«rr wr toi (Pit 
bc>oo WW 3>«fti wt wnr Mathematically >^Btw 

derive W ’llwRl ^I>lc4 , ®E ; f ©E^ dW toT?f ct>B| 

^E<iton £fw ’tfttooiw to tow«f cw to? cstt 
w?toH,fto ^p top tototo’i (Pit ‘tototor, to 


G\r SS t>*J<p Rl^ih 
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$®M4l TOT efts %TORHl WttofTO R TOifw 

nmin 4eTOe*ii cTO wTOTTro *rafw f^r i wtfsr R*t>nR 
c4H 446 T at^ ^ mraiTO enmeni 1 TO m 1 rt wrtofTO 

R<T 4«tv9 C 9 lw% < 1*1 R TO It, 7t RtRTOn TOT 3R 
RR TO 1 aTO ^TRim ^l4|i|lRf| t%fa TOT CTO n>eTOe p i*i 
4||>lt*i 44T>T TOT-lRnh<nR'SW fTOTl ^Mnl fill's? Wtfa, D^W 
Wtft, 4TO 4cn TOT-fc'b^gW, en^lei foTO *i»iH ■»i»ih *0 »i*ih 

a»ih rm wtt^, Tot to fto' ’lennm *to aft tot cto 
4tTOe p l*l I 4??. ^iRtfRIwc^m TO WtWST aTO TOTO ^TOf 4lW 
ftai ^©o TO Ren>n ^fBsrT] 

wttotom am ma* topt 7t <ro *iH cto w*m Ib<st 

©[4f TOm TOT CTO «*nln Ob'S I <pw^ *Mln -nl^jenj i *TOT Ren 
TOTR CTOT a«tR TO aRT TOT ^ffts to TOTO WtTOTO TO 
^Saw^Jc^cTO mTTO’ (io8o-i8$,<t) i 'srT'T^" ^toSi *1*1 to 1 
< pnt«i r i i R>R cfthiwi aft to TOST ^TOm 

/111 \ 

’ r = 4 ( 1 ”3 + 5 _ 7 + "“J 

^WtR 4TOm aPT, ^4TO TOTO TO° ftm <4WtR totP5 
aRlfSTOT WPTR TORI TO tow *T TOfST WtTO arofftw 
toTO 4 CTPT ‘( 2 to TO?. fTORw’l TO® S 5 tCTO TO W^TTR TO 
towSTR TOT to TO^ <2to « fTORw towft TOT, TOo 
tom totom am ©oo w toft m*? TO toram 

4Mfot*Ml TOTO, TOR TO TO TOTO 4R am ii TO a*fo 71 

^ro TO R‘§\*>'»lc<i cto <ptn (Prorfrom i R-s tori! rc°^ r, tor 
<m toTO totom TO a*r ^TO tosm tow mi TO 
toTO ^ WTCW WtR TOT CTOl $,00 4 T ©oo TO "TO Wtf^ TO 
*en cTO, nlc*i '^‘pnln o, <?, *T 4 'TO TOR ^tor 

vsoo to *r^» TO to TOi w o.i 8 , TO toTO cTOi^IS 
f^W TOST af'QTTT TOT I WTOT TO WCTO R'QTTT TOT WRRT vfi.iSi, 
^<ITOT ^TOt fwfro Wtros aim 1 ^Sr Ren WPTR e<lf*t <^<pS| 
wiw to mi aroStR i ma « cTOm’ ^wsr TOTOctot ^ 
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'ailwl <PRM C5%T R>«Hl 4R\ ^5|RT HttRT Rtto f<P^ 
PiR«t cntoR cstt 4t<Hi rrcecr Rtto tow rtrt ftoftoH, 
to?R RtRrnttR Rtto totoR ^nRi-wiR RtoRR ‘toRtR 
RtRHtoi rnhsh cr*t <k*ir>Ui *m crr, cRtot to b*® 

R it CRR '«NWR>'©tRT RtR CRR tot f^lCRlRRl to R^Jlvo RlRT 
f^5f iflRR; 

1_ 2V2 y (4 k)\ (1103 + 26390fc) 
n ~ 9801 Zi (fc!) 4 396 4k 

k - 0 

wkrt 4to *m totoR wntoto «iti towto 
sIrIrr’ RCR 'Gcrrcr* 1 C®T toT CR RtRfi>T CRT>T fRIR 'S 

'»ic*i<p cr!* 1 RM CRR *pRl RUT l 4 CR RfRT Ircr VR CRR R>rI RTR 
to, to w 4»jM^wUwn <X>\ «||R*H RRfR WRR3I 
R 5 jM < £C c li>R *iIr 'iilR^'o RT RR, 'oKC«i Oof < t>I*H'5^Iw^ 2pfft 'Q$> 
Rfl ^>Kc®1 ^ RfRl'toTf, ^ <?$*! <pT5«i CRTRQ^Tr RRR fw WfCR 
R>RC<1 I [rHr RR fRR i9toR RCR RCR CRH toCRl *fRtl *|Rt 
4^E>T < p' 2<J>R RlTRlR I Rj|R RRM3 Rf^fR R*® CRR RHtR ct>2| 
RTtol tRRS, ^R^ RtRH «TCR CRR R>RTR CRSff «*>CHC^I tof <2F5fRR 
RltoR RHt to Rtcl toft I to RRTRtRR 4R*WR RtoRRl 
ftoR CRT?t RHCRRl R>R '5 < p'C| <pFHv5’5h RTRRfR ^RCRRl 

Pft RRR W toR to ‘«j| 4|R»I C^RHlWl CbtCRR 05RR 
CR>K toto SffWvot R°i Rt I to R>R C<i5| ^RT® HRCSR— RCR 
RtR RCR^ RU5t RW RsHTTR CRH, totR, RR, to RRf%f 
^RfR^Rto RRR W'lW RtRtto toR> RJRRfR RtR RtoT, pi 4R 
RH £TtR ^00 RR Rtf® CRR ^CR OTRT^f I ^RtRCR CSto RW RCT 
iRBT fRpTtR ^CRIrJRR | f&<sl RRFR, 'o|c < P 'oilRW iflR^Bt ^FH^Icsr 
R tRI RRR^ - tot WT RTRi 'oftR J Programme Rs^R CRto RjCR^, 
Rtor 'sc^ to totfe- Rto rtrt, ctoto ■rr^rt to totR, 

^fR ^IRR Vc*i RCR RRT^TRJCRRR RRTl CR fRRtR R*CR RCR Ir® 1 I 
RtoR to RR^ Cto RtoT ^4$TCTR RtR RtlRl to 
toR ‘^fRRtR RJto’ I [Rto$&tR RI^5T RK^RRCR RltCRR RH 
rru.tr to crr toR cRto^r toil to #rcrr i<?^r w nit 


'bo gg b^]<p sj^iM 
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4? 'SfH P?T TOP PlTO^ TOT c«l>Wc^ I [JjfafpT ^lon 
' s 1t^C<4-ei 'STt^T Rp<T TOtviH, RPT PTSTOT Pb|$ PP (RTOs^T 
f^ pfai] i<? ?TO TO faft *f|^ TO ¥P TO •9HC e Ti <\o°i 
TOl *l^'©lo© PiPT CTO <t^ TO *P Pfa TOTOTf ^*T ft®Tl tfoT 

<4$ *pt ^F®rI^i ^f'Q ^ ^'stN i imt «khp*^ pttott 
‘fa wimp »r ^Sp mr TOfa pfl» toro i 4 ? fa wtm 
j iic^ < i, ^ topp i % "wim pt (too <ito *p 

cro (if *rft to wp c»to *\ to^ wPr pfa pipi ^ 

i TO"} TO5 random number i n 4 

TOtop *P P SWTOTT ^5TOT 1415926... 4TOTT CTFfliH TO 
^I'im <4T>T pH'sIpr PPTP TOT «flr c < phfa r <'G P>M 
WW <PP pfa TO TO ^TTl #t TOP? TOT TO, Ptfa 
3fa io C^lfa TO Pp fiNff ^P, T 5 p TOT TOciR «nflr PTO *Tf 
P S (flWC^ (t fttit* TO’ I (*) 3<P»I TOPI (.TOPI *ft I 2|R)fi> 'ORP- 

o, i, *, «, 8, <t, <», h, b r, b ^to sfFoFFSt fafast csrf&rgf& > 

t<p|lu ^p <PW <PM ^Pp I io Ptfa TO Re®!, iot>f fafm ^ 
pnfa TO TOT snrori *rtfa TOift it at exactly i P*tfa pt top 
Pi c®T to PlTOIfa toi Ppf to ^ cTOT TO TOT * 
TO IK 4PTC5, TO 1 ? ^TOo 3P P TOTPT random ^Tti 
random tot 4 *fa ^T TOP pp totc^o to p ^rtotI^ 
ciiIBi^ID trtk m r ^froi $5t trot tot^ far fa 

wubi fafa (?ttor <\ -4«t ^r^rrf^r c^tot c#t prf*r ^tttoi 

fa^ TO 1 ^ fafa TOT^: C^'t TOfTOFTl fafa ^RT EpTT'f 
»lrtl C^T ^5N < f3’ £JT?T ‘Ti <55,^ 9 fC?’, >i? PT WT 
^Pf5PH ib' < T'5 *1 10*1, SftTT ‘Ti ^fP ^<t>88 ^TfPTl 
to pf? ’ftfa cffsft c*f*r ^jt, 'sriTOTt to^ «bt oto 
fafaB'OPTf ^*1 f?*1 1 ^TTT Pi PFPP 'SRpi i£)^Oc«ll ^^1 

71 ^TPT P? TOP TOCTO ^5^5 P ^PifaST PT&T tot tot, 
Buffon’s needle ^TOP ^i <4T>T ^5^% TO^fTOR ^TOP 
(3^3 *ttoro rn PR fro “c^-vtT-^ITP^ (Comte De 
Buffon)” PTTTOT ^PT^P TOPP ^P*T TO3] I P ^TOT, '3*TP 
^Tl^fTOT P fa«T TOT Pp *IPT Pp5 TO I Pp *TFoP 
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■5TC*fr (Alt? cfclt <J»ll5q ^•al l^fiJt'o PiOo 4C4 i 4^ C4 ^wa > 'SC 5 TT 
q“®lthl *m, ^Rf w! Hlt’M '414t'*ttE*T C4 ^v}^, ^514 C4J4 
44i£ C^f& 'ail4>lt44 f4^ 4115 4^ 4>t , 1c's?q C$ps Preen i 

<f>rt5'0c e iis 4wr 44*rc*nt C4 ^ft voiced *rti R»5, Pp^ 
$.4 Oil 4^ * , f*t <?4t4 i 'oiMId f4^ 4»ll5 RqOil 

^n4Nlt*i 4s?W I ^ 0 ^®IT 4# nMt4 ’^f’f <pwc^ < p^»t5c®ll 
iMw 4 t 4 p|, 4i>t OfW it 44 4M Idea 4 >t 4 C4®TT 4t4t «P 4 »i^ilv| 
4P5 4444 C4 7 t~ 21 n/th, W’flPT 1 4C^ 4lf$4 frr*fr, t 4£^ ^t5T 
Hit’ll 44 ) 4 * 0 ) *fpg, n wlw 4*11^4 4S.4JT, 44?. h s.w 
wm 4# wm *4*1 44ts 4tt44 4?.4rri 4tt Prat n 44 4R 
C^T# «TC4t C44 44T 4t4l iW 444TT ^ CT, 4 

*Wf«&r wt t®f%4 *rcffci w «Pr sample Grant 
4lt4, 4^ v l'4iFi©t c il 4 1 ® 'o|c e il < p|'s? <f>4t4, ^0 ca(*l Prt'o *o|c4 
44 4H t4rl 4*4 1 4lt4 i 4*o caf*l 4*115 '4t4f4 Ht4*i, 4^> caf*l 414 
f^F^f 4C4 ^ 440H, W C4pl ffi'jOTlM 71 44 'STR^t 41*41 
4lt4 1 ^[4^ 441>t ‘'I'^iPo, 'oR 4t? 


/ 


\ v 


^L 




/ 


n - 


2 In 

lh 


C441C4, I 

t = ^1 4>tf54 V*04'S1 ’lji'5 
n = wit 4>ll5n4?4Tf 

h = 44WII 4lf$ HIM *44 
4UKR. 4lW4 4?4Jt 


4444 44tt nr C4E«I*, *rt4Rt 44^44 

44«?»i 44[ ‘^5t: C4tf45 W)»4'S1’ C44 4»t4CV1 1 Cot *4 «TT 5 T ^4*pnt4 
W 4ttTC4 C4ff4C34 -srl^a 4f*Ti wm ^ti^ WRNT4 Pter 
Pft4 >qtt^ ^tfRltT 4*041^1 [4|tT "stt^ 4lc4l C 5 !^ 44' 4^5t 
^5pf4] I’ffRf&t W4I Idea tr 4f*Tl 4^4 ^I4»IC44 4^5T 4^ 
f4C4 '5tT44T ^T "fC^T C4^oT4l f^4 ^cvo*5ci4 4®Tt 4C5T 
Csm\ 4tT4 4T4T 4RTI C44K4 tf*t C44tC4 44 1 C5T 

44T X 1 ^! 4C5t ^C4t 4 5 fE4an>t4 C'»'OC4 Pit'S! (.4 a *iN 4T44 4»4t'o| i 


^ h ^prm 
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^ 

»i»ih aid> iit?r 
ifl'SH a)<p5| ^5 

^PPIT ^ 

[^g5| ^ht y&ilu^l 
^PR®f ^fHt 
^5 Wr& spun I 
^S5T ®ll4M *RT <4^ 
oo'oc.s ^5®^ 7PRT *R®E^ ^fC3T <p1t'*wi3|<l 05^?T 
<pvo , OtP|| fW '®iK 5. , '^■’fFa C^R^ 71 <T C^T *?w c*p«il 

m\ cs^h caf“t f%i> ^i Idea "5? 4 <pt 

c®^ »mjT / C&&S ^rpot ^ra?r 

<PFapF*T / c' s Pifl < PC s l , a ^laili | 'SfPPJT *|R ^c.'atl ^JfflqPF 
r *(1%, 'als,c.®l ^oas (PFapp^r Ter 2 1 are?. <PT C&m 
^pfwu ^<r <Mj ^ 2r, w ?<»ww c^app^r ^ 
4r* i '®kc«i c^apM / ^Pt?r c^app*T = Ttr 2 Mr 2 1 ' 5 TR I T 7t/4, 
o»^ ippap m / <ppapp*r ^ 

*fltPRT sfpr m «R*re are* «mi m f*rc?r »«! *nt 
^Ic^i 'a 1 5,0=1 a)5fpr c®R^ aj^5t Idea <FW c<p*il *lPl <PT 7t are »<h 
3^0$ ^Itc^ I 

7t to ^srpnrr t =r^ ^rr ^prfl n to *ntbui ^ 5 ® 

*iu>M <pr5t ft*r ^rsjR^ih ^R»«hi man <pr*rcre are<n<r t% 
3PTT ?f%i «IHW ari>lt ^MR«=, ule^K^RHKft am 
*u>loo < 1R<FT, *lRcai<| '5R s fl' ai^nf &v&t> f®tf^T PiM 'alhoo 
“ p 1lc^«i 1 <PP*IR*T c<iul xi'3c*il OTiM <iRi, C 5 T s fR'T a)<pu| R«i CaPTf 
^It, $R>*<hl General assembly Co, <PT am <PR^ 71 

are "SIR 3?re 0.^,1 '»*iM 5, ^9fT f^T ^imi ‘aim <?R^ tc are 

RPT ^ o.^,, 5ff 1 f^ ^str^, ^ (?r ai'&r 'Q^ a>||i||ciiii 

' s R J ff ^llc^, iJlH ^f?TPTr ■llC'SfJ'fl <ivs©c«ll ^®1 ^R^ 'okl C4H 
^PFT '5.^. <U^5,h <Pflca> I R=^ «l«i) (PT c<ph 
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'srra’mr ^ ^ ^h, ^t*r ^niw^c^ R>% 

Royalty for® ^1?*! ^iM'dl 4&t ^ <ksIV i 

*|tfe TOt#T Wt C’tCfT m\ ?>RH c>Hlc*i 4 <p«m 
fCTT, ^ af^lw TO C“ fa *f*fo 4t Sf^T^T TO 
3'sh^l *IH ^C*T ^I^srIc^ *Ul*ls*Sr*i4> ^*01? ^otl 

W, 7t 4$ ^jwt?fl»r to? to «Pr «w«i 
TO? TO?? #TO? '3R^ % 4? TO *ri$BT ^TOl 

71 4? ®RT ?*!?- 71 , ^llVM *TW ^C*i<p C^f*f 'ail^ltn fTOf 

TOi f%^ 4wi^ fTOt to otBt to crofa® to? *ni 

'JH(.»i<p <?f*t «lt*ihlPl c'shlc.<p| 
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31*1 ^0*1 ' 4 ‘MM 'o)l»ml <1^1 *J w f mfti *W < p^t' 4 > 

*l 4 lc.ij ^*1*1 C*T, ‘(.'ll® ' a )lf»lt' 4 )| 'aiHIc.in ^JlC&iI 

£ CTtsto Teem cmre sri srtft <mm w, «wt 
m? ftMw , ®t*Pl ‘*Tf CffW, *nft 'QTS ^’CFtC*f <y^US oftft 
*rr i «nflr < ) e i® , ii a < ‘w*i?*, 's wr 4; it c^ks, 'a i at cbtc^t ^icG 
•ffj’ *iisc^*ii c®r «nPr c*r RtRWsi Rc?r ^®i^, <.W5i 

f®tl»i»i C*T, OT>T 'sihlt.n* 'acoN C^T 

cm tos cfm m mnt 'aii*nti< cm ^c*g 

W sstre vaifB^lWf sffi C 5 f 
rc« 2. ^f^r’i ^imi 

' a ic*i < ? ^ R>^ i c^T i ^ls*f 

C*l 5 T 'StHM 'rs 4 M, <j>N c t ‘'a^il’C^H 3 f* ,9 UT •T?n <fl^p6T 

m'ft! *nft «imiui mre Fit, 4 ^to’<?m 5R^jr mi *jWhw 
< 1 ^ ^'»ijt ^ic^ vsiti^c*? *jhj Rcti , o e f <p^t«i ^hj < iT'3Trr mu R>^ 
^»it* ^ to « t iwfn #t m? #t m 

WSRTT ' a il J ic t i R 4 ? Wf Wtf^ *tti C*T c4M R 4 ^. '^H'*ic c i ^.c's 

*rtc?ri 4to ^r ^ito?r 'sn^’i ««r 'sto 

*m\ Oxoo ^ «ipfi*it ^toii ^mmi isnfar c*rm 

t'olll < lC 4 lR 4 lh C*T, ’^HT tm?r l ®W <Ht®l 

^to?r 'Sftcjfi o <? p0 0 c^^tsrfror 
« e t mt 4 <tt ^Wfti ^Ht ^to?r 'srt^ cm i 

CT C 4 M R>5,t 'SfpIW *llw I W-v)*/ <lR '3 c 4 H ^Tv^tJT *IT 
extended real number system ^ wtc^i 

ijcsr ■ 'M- 
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'biklom d < 1I , 3<I RdJt ^ , 1'o Rid Q'i/ty'P *F$fa) >iR\ 

5 ififflzp? 4 d?r 'a$Mc<p's ^ f^t ^r ^i c®r c^ 

extended real number system 4 ^*IW> 'oicftSl ’TdlR 
^■kftiR fcm m\ d c^nih r^ir ft^ fofttj 
WOTt ^ddi «ifl)c»n mt 1 cm ^idr ft Pd mK 2 

dM ^^c*i ft ^,(.<1 'Q 'a(^l ») dw 2 RmiM ‘p^c®! ft Rd 1 C’ft 
^JT’TROdn' 'G«ttd ftfcSl ^vSatfts ^?T rc^c^i C'Sf ^TMHtST 
^U5 Pd 5*JR ' *R P fMd4 ’ft? dd ^ HOT ^IPIT 

^Ift i ft®1 ‘p'sri d, ^tft *lft ^fSoilRft TRFfT'R dd UtR 
*ftft ?d wr v»kt«i 'adw®ilR><p ^kMwm ’flf^d '^I*ic«i 

ft 5,3, Ad *fl, *ff? °°-l= 00 l dd <)R 1 dOTTl 

'®k(. e 1 '0|''Tl*k, ^ftC^ I ftp <4<P^ ^>ld 'Ollft <(R '«(f3 e l|Rft *)rRM<T 
cm* ^ uk ’lift ?c®r dt; vapumobi ’lifts 

ftfc Ad !ffi <$& a m otm m ^kd 

^lc<p i ft® TOI qssq *jR 00 dd °° RmiM <p^I m ^R ^t 
Adi ft'tkr ~*s vaiiUciiPw^ ■sRprt’Br dd 'srtft <ffti>T 

m ftd ft«ii»ii *jarMa dd aR ana m <RQAt an 
ktAd ft Adi ^&fr®^5t ^-dd Aftsrfd nR Rtdi ^cm 
dd ^tl^P fttC°1 ft AA dR '»lk<N 'STT^RTt ®flR All 
dd '3(^1 ») Alh d dR ft 5, ’ltd I dAA >45 Id 

£RM ART mi «-l «|JflW5l AARl 00-2 <i|^Q R%RA 
•*hR I ^Jt®T mt '5||l|^l < lft, 00 -1=°° 

oo_oo = l | V5IRR °o-2=eo| ^kc«1 00-00=2 ^^1 ^old 

00.00=3,4,5,6 ^Tf ’Jft 'Sl^ ^5 »fldi 'sHT^ oo oo R^f 
^?r <fl^t 'S||a|W ^ift Rll 4^1 ^I«4I3| 'SlRt’-fil 
^ftft (Indeterminate form)i C5f c* Rd ^ 

£ftftWt«T CtC*K Coddl CoT ^tt>d ^dT *Mlbd ^RdT 
^vft *fl v s?rt "*rR, ftR «,uki osrc'ii (Xeno)i obn.«iIh ft^ 
paradox ^ttdi C 5 ^ paradox-tsdTR ^*(1 ffttP ^Ift ^t 
paradpx-d Rcs?^ ^st ^d «*W 5 11W Rftc« ^fti 

^^etd m\ ^ftRpt m ^c < d ■‘URi^, *toa*3\ ^rt 


^ a 
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(dichotomy) 4f4f*PT fed® ii 2fT§t<T UkR? 

44®R R*)J|4 ft? MsJD*! RplSt'i* *5?’ T[f^&f (7f9|^s oft^R, 
4M*i*i TOi '3RR? '»ilc«t<1lc'sr ^5?j 'fetHt'i *ll4<.4*it RT? '»lc«1l 
®»hCa t>fct*l C5JTO1? <R*ff ^f*fW ■'1^® <> fk?R]l C$T (R^ 
4f4>Ri*i 4 4 (hi »rft? *tt^ Rtfc d$,to 3,iK 44w| <pt^,c.*R 

■HlC? OT^It I 4«4*f v ol(. < P v sl < P R*l, 

_v3 iiw 4f^f®pr 4i5., rt?? 

4faf*PT ?r*t, 3jt, to RTf^, c4sr rt?? 

- ?jt, 'oM i* 4f^*f 4*1*1, tfsT '“i 0*1^* flu, c.4|Vl4 >il04 

RRI3 (Rl^ 3^TOTR^ 4?T? t? -*R I 

4R>f*l*l C®T *3^ R<|4I »jCH 'alC^H 4 > «^ 9 f, ^ 

4?f? rrm rtc? c^s srirotR^! <RT f^f? 4«u«i»i, ‘?jt, ctoi? 

to 4tTO *w tor to TO afroTOt ?#’i <rt to*t 

^5*R ?*I*T, ‘Rfe^T f$4 Rtt^, Rtf? ^f«T, V&m 'StlC'lRl TOR 

44 4tR 4f%, Rtf? rrt ?it*r rtc?? c?wt: <rK? s?f 4f?i ?kr 
0®T?R Rf?T TOci ?T4?’ I 

4 Rt? 4?? #t| -4fTO? TORI *3jt, $4 *m RH 
R^f?*fT C43.I ^[f? Rt?f *1)3*1 ,# ll 1 IC'1 ?t4 4|C® TO? 1%5 RlR 
?t? ?Tl Rtf? C*R C®t?tR ?jf?C? Rr® *ft??| ^®*R 4TOi>f 
^*l°i, TOT $4 Rltfc. vsRc*! 44 4N 4>f4, ?t»T 4? ^f? C43, 
?fTO TOlM, Rtf? 4f? <Rt4 RW4 *tf%C® TOR-’ 

-Rf TOR- TO TOT rrr TO aRre TOira TOl 

Rt^f, ^gf? c?c^5 ?®iC5t, f$4 Rtt? rT'g 1 4TO, c?^; ’iFio® 
wlv»|C<l Rtf? ^t? C'tt? R®? ’I Rid 1 ® CWl^lWl’l 

4^*f 4?? 3? *(f*fi c®T ^?t? c?t^ aR»t<ilR4i ??? ^5 

?1C?, 4M 4<^*f Rl^C? 4|l4C^j 4*1*1, < R|<^1 4141*1*1 41^, 

Rif? ?f? f?t? 21?^ 4C<1 f?^5 *ftf? C?, ^f? C4HRl Bj'OC'O 
*tt?C? •?, ®>Rt*l ^f? f% 3,1 4 MCI Rc 4?’ 4 R* 1*1*1 4*1*1, ‘3jl, ^f? 

?f? 2RNt 4?T® TOT, RTTO TOTOtRT <RR 4??, 

4?f? 4C4 ’lldli 4JVTT1 *Tt*il 4|^t*i— ’ 

4^.4 1? 4<^*f <1*1*1, ‘OT? 4R»f*1*i, ^f? C5T RRT? fw®*T ■»lf's>c'® 
Otl^jlM, ?T? TO?T CRT 44|C4^ f^4 4C? R(.4^?’ 
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-Rjt’l 

OST 4*R, 'SfcR?’ 

-ttf’l 

ft>¥T 4?r, chI^icv* tR^ios ^r tr w*tr 
c*ffaR, rur OTt^rc® chtytw> w*n r$*t rrir 

c*ft?tR, 'Rfr ^rr , snc 5 t?r *ftf$rcr «tR?? «fR? 
•Tf I 'SflfSf ^R 1/4 ijdPJ R®T *IR, 'Sl^ *TT? c<Jt^ ^nf5r 
tnM^i \ 5 fsf ^Rt ^r ^rc»r «nf3r *tr 1/4 ■sn^ri 

- W RRIW *R04 Rltal 1/4 wR«i 'sjfft f4 
'str «*trr? 'snfa 4te *tri *nfa 

**R 1 / 8 '*nt^ ttr’i 

-Rjfi 

— *^R*R ^ "*T*R ^IVIC'P *RPS 'o|MI 1/8 ^ 'SIMW, 
1 % 'G ,j ftw «fR^? 'ssr ^rtPr cst 'oiiw^ ^f*tR 

rri 1/16 *ifon*ri 'sr^r ^r ■*m 4 $ 1/16 

’rf^TW «RP5 'SlRR, W 'Rfa 'R? (R9RR 'fff^TT fltm? 
'Rft C®r mtu 1/32 ’ff^TWi W^R ^R 

1/32 4R 'snifter *RP5 'SlRlR, ^Ifsr ft C^TRR vftf^lR <*RR? 
WR ^ItPT ^f*l 4^MI^ 'SINIW 'R 5 TP f T ^ps *fRR Rl 
< p’4c*il^. ' 5 f*T 'SiRlW *RP5 * 1 M(.^ *Tf ■^t's C*OE5!f I 
^Rf®R SROTt '5|$W>|, 'Rft OPF *mc'© o*MlW^ *JM, w 'SR 
C*|C'4 > RRRJ 3J®r<3 4Rt« *d < PC<l ! CT ^R c*(t»i R*i 1 

4*R ' 5 iMft fs^t ?RR cst, 'STRWt 1 % ‘flfofaC’R <RR 
RT6TTR 4**fT? »lRH ®Ht4, ^R 'Rfsf 'QH C’RPT f^O*t 

*lR>tv»> y>i^*i ^snfsr f4 'G&p *rts *m *TT? ^RRR ^(.*1 
*tBR 1 'SRjPT 4 ^JT 9 IRi>lc < J* f4 '©lw fb^Jl ^?T 4R I RJT^IRRC^ 

■*rfw f5^T 4<)C^> ^ «Iro®i , '©tR (R, ^RRPT 4^5 t jR Re?) 

4|t4 *RC^ *tRR? £RCV 4|t4 1/4, <4R ,p Rl/4 ^P'SKR 


4R 


1111 
-+—+-+ — + 


J_+ +Q0 | 'srtfpN <t4^i 'sr rtr 

v 2 4 8 16 32 ) 

S||i|^| "JlR t£|^; ’RG^eTT 'Spfa -pjtf® (RTR •‘IR'sR (Rft 


'btr B S5T4 '^RR 
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C 4 H RFfs 'srf^r cw 'oi^,c»i cw c*r, <?r 
TC 51 Fit?) <if +t^*|G|c+ 440 ® v 1 l 4 t^ I < 4 I>T f% 'aiHc®!^. ■^tT'QTTf 

w : sjti ^ ’fT^ut *re?i fa^iw *fr<raT 

m, t^iwi R'qji <p«i m\ *rt 'll 4 ? *im 

x I 

1111 , v . 

2 4 8 16 

2 ^=i+—+—+— +...+ao — (^) 

2 4 8 

^1^4 2 tor «®f 4 rt rcsc^i vsa , *t 5 T ^rf^nrt farar ®n^»T (^ 
^jflwt) c<iw <&*rc3rar *h$hG| (> ^ 915)44*0 to <&$, 
'SftfK ^t^T ^? 

„ ( t ill Will "i 

V 2 4 8 J V 2 4 8 J 

^H^c.4 — , — | 4' 5 H 4(,4 *lc44 <> R'8C 4 ll <p|w| 4l(.4, 

2 4 

l ^r, x = i i i ^ « *ir, 

, i i i i „ i l l „* 

1 = — I — H — + — + ... + Q 0 I ilR RflR 3 £®TT, — ^ 

2 4 8 16 2 4 8 

9 R 0 WT <Rt*r 4 > 4 t*ie c*R ^iteirT 'srtar 1 1 

'®Rc . e 1 <?Rr CR 1 *<1^*1 ‘JCU FlCflS, 'aiMc^l 4C4’ t«P®10® *IHWl 
4*r ^jtnRto ^itarar feel 4 <r tow? 

41E5 4 $ 4THt#t '5R14 *imi R*R 

W'tm 4RR RsrftR 445*11 toto^, Wf 

'e , 4tC=T C’T’fT to CT, '01*1^33 4RR — ^— I (R^T tore 

1-r 

4f>T (R?T 43T RRl a £|4fsr *R, RR RR 1/2 

C*RRT + , 9(, a l CR*ft 4lc<l , 2ff^St *R 'SlItf’R ^lom HIW 1/2 +w 
40T «*f 3JR <R*R £RR *Rl/2 4<T R1W1/2 «*f ^BT 

frsR R'©ln *R 1/4 i R'©l?i *R 1/4 era RtW 1/4 e*f 4P?r 
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— I a S3 r ^TW^f $Rv$<p, 

8 1 — r 

OT^f tK ^c^l 'sptf'K 4WG5 r <fl*T — I vsl^M ^J3I 

(SfW *IH, 2 2 * *llt*l ^jaf ’IT^TTf 

a'i" 

2 2 

wHiw «mmr i 

f^S - ^l>ic«i ’sh m •ff I ^srtftc^T^ CTM 
*71, cflt*t ^rf^, ^*f£<r3 c<?*i >IM rm ^^fiai 

i ? t£)'5|c < ^ ^5(ffvf ^nr <pw feel C 9 lwf^®iN fitefw 
c^t^Ft <j>y\pi 


WR ^T ^ f^\ _ /^1 pN 

tow? tos ^TO \ ) ~ \J + Ly 

<e»(s?i tosi ^ i j j 
TOS^to TO TO p^ 

TO to •aTsrR' Wf = 0\ Uli^ 

to cTOr, Toft ^et vJ "♦ LV 

TO to c*i*r <*mi ^ 1 

^ 1/2, '=PB*M = (f LL3 +k+ __, 

1/2 i ^TO 1/2® 4 L> >/ 

f*TOi TO CT l, p. 1 8 

l/2frTOTOFFTO = ( L^kxx 

TO TOm Wf 4 V” 

to ?lTO ^ ® T 8 16 16 

^ 1 1 1 
TO TO V 4 >KW ^TO 1 = 2 + 4 + T+ 16 + "' 

TO 1/2, ^llW4t>| l/4i <*m 1/4® tomi 

'*ilw < pl>l c*T 1/4^ It. 5 <4^TPP 'to|C , t TO *pRi, TO? 1/8 

^•1/8 1 <4^1/8^ TO ^srtfsr TOt? ^fTO ^ 'TOf TO TO, 
TOFT *tT^TTTO 1/16 ^ 1/16 1 TOFTTOTOWT ^ ^TO 
1/16 0$ TO TO, 44^ ?RIF5, ^US, ^US, <F?F3 TOr CTO 


+ i + b + 

j»4 


= ij-Iii+JL. 


So b o^i <p *J>iH 
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C4U5 *l|s<q I ifl*f»T fo'fel <R ^51 1 ‘4 1 *I*T ^TC3f 
C’Tffl <HI *||*J, vo|^.t*l '*)l^«1l <P*iC| ^5T5t ■‘tt^T? 4?*5f 
’llt.^li «rtPr f% c^f*t *11(^1? ^i iilM i^'spfpr g<iM*p«i, 
^t»T R»'S 1 1 <fl , tH <?i£^ ^*nr c?faff ^rpn 

c^iT^f ^w'a RRts vim ^sti, ^ ^tpii<u>Ic4> 
^r convergence ^t 

C®t-'o| ; R1»l R(.tl < 1 C 1C'« C*tW <fl < ?'6t*1 ^ff •Tt *T?T| 

R>R ^Ct^*i CTT? ft'Sf^ 'sH < P vj/vd | f^>R[ ^tb^H sppi 
RR < pwR.c p ii <4^ ■■jRRc'o «i^l»( •rcr, 

^sr ^sr^tsr 'sr^fa 'sttc^i .'srsf 
^gr 43 # sti4>i^ fSfaar c^rei <to*t <M 

^Pift c’fc^ ^sppjpt <r^ 

’iR^Rtnii j^H e ir®c e iic4 (tf!5t c*r?t f^s «rr, $$it'®i 
<?3 CVJC<P^ C^t>|<)|... I 4|ti>!4 Vslif *ft?r c IT®C # 1l *{<(3. FSff^RT R®1 1 
%fR ^c*h, 'ijhte! f%^> 'srfc^ f t e MWffMT vrffa ^rRr 
^r^tsr *M e t e ttzmj w$fr i #t <ra^? >£&m ^jpihtgiw 
C^WIWt ^1 *mtWt*tJ ^tTf ^pn^T CS^T ^tfl «RTf ^ 
'altolb’TH 4lt£. HI? ^ll^, m ' 5 TC*fr '*ll(.^ 

■?MR<p ^fs^JT ^T natural number i 1 w ^fa??lJT 

(Prs^rf f^rw in^t ^otlw ^irfa (pr&T ftsf% ^ti 
<4^ wiit4 n Rc?r cm*$\ 'sjprtt f®r«i^5 

N = {1,2, 3, 4, 5, 6, 7, 8, 9....} 1,2,3,4,5,6,7,8,9,10 

<4^? <PHC^s < PH(,'o ^N4l ^'o *|4^ ^Mc 1 ^ C*W 

C»^, ^51^ i 4^6T '4|>f)*! (PfS' i R>>8 c^iCGiJ 

t^lHI *IIU l °l ^*imW C^, c^i t) | R>'S 'SiNol ^ 4t<l ^C*l Rt'o 

*ft^i *1*1410*1 Ml 'al^lv (Countably infinite set)i 

Countably infinite-c^ ^lc<J<f> f^t ^t ^rPti ^IPRIT ^ 
c*iwh >4^r i&*rt®fH Rw ^ ^r^r w was *nfil, 

^C'a ^,C<1 *mtwmil (PPH '5[tft' R*i|i| io, tfl^f 
w? ^imr «n^ ^ iii ^uwji R®n>r io<t, <n 
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4 vs? 'ail^l 'stlft >i|ST bo'bi loRc^l wSm* ^Hj 

'STW4«rw ^mr, ws «nro ict ^lerit^i c*r*flFT 

^tiT ’TC? C$ C^f&T ?*TT m\ C.V^IH ^ c^t<P <=rr*m 
>,«,£,*, 8, 'J#,%fc,i*>t’ r >*°»^ <4'51W »n«flw *ltfih 
fW*N ^I4it*r$ ^ ^rtw 'jj *1? *1 "srm^, <\ 

4?r &...11 c^f *o c^, ^St ^rtfsr ?Br 

*ftf?, (71^ CT6^T ^ Countably infinite i ^ c«Hlt*i 
4 % ^HSrul ^trr *Tt, CTSf <ct^ ^IWICTWJ ^T Uncountably 
infinite I #1 W^t? *t?f ?t^ ^rjCRT (?TSi ^tfir ^ifw 
'b|M*ilC4 <jf*i, C 3 l£3?r Vc<I 1h* 1N 1 1 <4^ 1 41T "‘iwo 

‘ll'SM ^5? 1 .0000 3jt 0, 'iM *TC?T 0 4^?. 

*0 1, ’STtCT 1.0000001 1 ^jC^Tf «Tt I 'illw^ 'SR ■q <7 1W>$ *ftra 
'5(lfil TONtPT '5ftC?fT 100 ^T 0 5 WT*TT*f i C'dSl 05f ^Iwl c^lS 
c^r, <rSt l 1. 0000001 4* ?rc*ii <3 P*k > >m 

w <?tf>T '5(t < lf^ <HM »TT! ^1^ 

<4^ CT R^atfnr otS iflSf 'ilMc'i Uncountable i 

Countable CTS ^ #T fps *ttE?T? TOff ntsta. 

^T^’atJt '5tl^ ^t?T Countably infinite CTS i 
< T“M’’l £r®NST *t?T <il<p 1 1 ^T^ilSl 4 1 mIh *tCiT?|ST 

^ 9i ^retar ^R^Sr mfti 

w <.»ilPM» 7 Tv ! «UT ^5T?rho Countable i Ef«NSf 
2, ^ICsRlST 3, >fl'ol(. < 1 5, 11, <pW 

^hsl ’iROi c*rre *fiu?i alyl's Countable i 

Uncountableoc 5 ^ ^T ^ttrf cw ^rifir <<i^ 

^lt’1^ ^t^lTT W®M ^5 •»n^, otST^ 

OTSST Uncountable! ^ , *tTt?r C’nfctsrf Uncountable i 

>^4^1 crafts <4^ C?ralT?J*t?r "srcafl ^s^OWT f^[ 'SffC^, 
C^rBt^G ^tt’TC^r Uncountable infinite i c®T Countable 
Uncountable ^ infinite OT& fror 
^t?r !&<si -arm, caroc«ii cbic^r '^ 1 * 10*1 R“JM 

*Tf I C*T ^iNnl EpTK <^ct1 C^^ICM 9 ftf?T CT, C5,|S C^ s fT?5*f?' 


n d^<p ^|3ih 
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os'Scti f^Rj TO, “llkti exactly 'S'S'sc^rt 

R**l TO?i C5tt> c?Nt?j*Rr cstoi ■*F5'Qt®rf f? 1 ^ ^Ic®., ^ 

^t<l *l?lf*ic“.t 'S'S'QM 1 5, R*vj 'TO I ®IIVl? *l5lt<l <l^4>'QC«1 1 R**^ 

TO , Vl^?i *fftt? exactly ^STOrl^ f?*| TO?i 3)?y 

Pi®! chRcII f*^? 5T? <P£? *PW C*P«ll *ll?l I 

rsnafrm crom to? c®rarr totow ^ 

C*FTOTO?!J 

?i^ c.^,14, ^i , *ic 4 i? 'flu's i e*^?*!? 1???i to?t ?n^t* 

fTOT TO’ ^ff <J|^lc«tl •?! TO til ^ *T^t C*f? <p tic'll 4^t>T j i»i^jI 
Rtli l ^JtC 5 !? WtJlTOTT ®l£? ^til «Wlt*il ?tC?l *)c*i ?*tF®T, 

tort? 10 t>t c*ito? tot to?i <1? c? ^iPi*p topic's 

C???R TO?T ffTWf W\wm TOT, iW sff TO' 

'oiNnl C<PH T^f^St'G ft>^5T otic's *ttf? I *ic»l ?RF? 4n < P*l 
^tfaTOT? 10-Pt TOT TO^I C*^ 10-^T TOT? TOIT 

gjww’Biw 10 to T s fpr 'To, c?rorr cttTO 

TOO i<|??, 'Q®m 10 £fl* ^£? I ^^5Tt3T ?C*T? *W 

C? 10-^T T'fpt 'TO, TO? £fcTO5t? 'Q3R 9 an* TOl TO 
3t©t*ilc's Cb'stM 'illC^.i 'St? *TC*T ?tf? f C? 9-^t ?t®i 'Sltiti 
£)W>J4>l5|W> 10-^t TO T^BT 'TO 4?° W^ltf «** 10 aft* 
<ptti I ©*J*"|3J 1 "Pit's C? 10-^T ^Ic? 'sit'll 9 SJT? ^tti i '3' 5 f? 

'*t*WIC < P C?Pt 'Ptlt'S ^t<l, 'TOHIt<P '3? 5 T>t RjRu>I® 1 '3^? TOtt? *3T 
C^FOTTT ?C*1| I '*<te 3)t>T? fc*l? R>? nMt®!? '3?lt'( ^R? <PCtl 'G'STI 
*Sti ?TC? I '3®t»i *T*fl? *13 ?R?J? ?*£?, *|3f 1 ?t? 'S'Sm 'PCH, 
'5tt?t? ^®ll? *131 4^?t? '3«t*1 ‘Pttl TOWt<P RPs'S <P tit's ?£?, 

t<ph ?Pf&t? tojt 'Q'fertiti ?^tott TO?! «iHR ?f? 1 J? 
TOFTR ?*, 'SfTO (7TO? C?^f ^TO? C?TOt 9 aft* 
'O'TO?, '6Kt®l c^f (TORI TO ?f? '*tTO TO?R ?t ?? 

'S|?t i 1 C^St '3®t*l C?C? ^?tC?»T •? I 's|?t®! 05T ^T*Hlw ^RT 3)^5t 
^^It? C?? <p tit's ?t<1 1 ?tc? ?**ltPTl fB<sl -*pti**i, ft'olt*! 

3)^Rt? *13J '3'srt'l C?? ^?T ?T?, (R^ <pHl2f& TOTBT CTO^t I fR$T 
lilt's sft^t, ^t?*f ftxsR 'sfTOTO (?f?t?! 
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'SIM W *W 5 ri^T *Tfl 

tp*rr c^ 'sr*^ i 

^ *iF&j 'Al^ , 0?F^ 'S|**f «Tf| 

’tfti 

&c®i I 'iM «HBt i 
5 ijictpt w^ipti 

<?H ^ C*TM 

ft* WC8 

T’f, sn&, ^Mftvs *?*iji csrc^r rc*i 
wt'srm c°iic<p^i c*rT*tft*'snr*t B n 
'SsItH-sl C£ffW R>R Rc«tC<P ^t*FT, 

C f f*f C^vTl 

'•4w*w> '5rt»it %?r, 

^rt’ra ftra, 

t>c«i *IM l*riw i 
C4>MI?J f% «H 
(MWftr wiseman 'sfl^, 

-m 'Sfa <Hc^, 

c»nr«i^ £fi e r ^inri 

C$t '4 < pR»1 
fvp*tfhiw^7nw, 

^8 B b*i<p sj^ih 
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C©T C^lci^ I 

This is a Pythagoras production i 
W>h*ll •'its I, 
ooRsI (7T 4t)? 

«r*U!'3 

*lPr, R‘%C'»I *ft3Tl 
C^t^f CTW ^Ttl 

cm\ ^iw 
<71^ Wtfsrf%3 
W^^r’tTH’URl 
<pcsl ^y^lR, 

^fmi c^H^c?r c^rnr^i 

'sitfr <j«icv© *ftfo 'STtt^t, 

WfFT ^TT, ^ •'tm? 

0*1 ■$, 'fl<p6r»i RH5RIT5 '5K 3 T I 

(TTS CT «T? 'S|1<P(.^' ^5 '©h«1lt'H I 

f 5 Wt ,s tf^ 7 rK5 5 tm 

^N<l <1tf% f^ 'SaM^HJ ^| 

=t? < ?ii»i(.*i ^1 <?(.'© ^?r, wRcu 

siwi fror WIsh 

'sifft ^it^t ftor «w I’lNw ^lc4l? 

stlR «rlR •ilc^l i 

cpf^rr'Q c^r o ^ <?FWm f^ cHNf^r? 

^r <?nrf *rtc 9 Rf ■“ttfspr i 

•rt ^tT ^ 

C*f 5 ftWT »tf ^Tl 

4 ^ Beautiful i 
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fWW 'otl-nwi 
C®fl^f Rnr?NTi 

W 2f*W, ?lt?T ?tf?» I 
4»l*l'»ll.<l 4?tiT fl>E»T *RP»T nl^u|(.«p, 
bltHhl f’fS' C*R ^ttR^I 
SRJ*ftt*T *tM, ’flTT *!T| 

^(,<|U| (, k H(.va c*Rl3r5C5RrsfTOt^ri 

T^t<3l vftgT'G, 

fbi, *ifo, ^?r ftw *it»iwi c®t ^?ti 
^ icaff I^i l twit's l f»i e i^i<i *ri 

»tt ^ OT^fT '»IC e ll 

wMh'QOTT^ Ot^c^o < P a )*i I^'S 
*iwt ^sjfaT ^jnr ^snc^, 
c>|<i f*ft> ®fh? Fld>tf *3 $ TOUlCTh 
noIrcvoI C^ ^Tf' 9 ffa, (7ff^f^5t'5rtt»ti 

C 5 ^ £fCJ|?^ 5 'Q'ShJIX 1 §®r(.'o Ril(Aol f*lE?T, 
f’Wft’tftR C 5 ^ C’k e i*i C*R3Tl 

^('OJ '*(l®j'Q *iHH ?TOS<T 0*Rt, 

R»^c«p t*plwl •Tf 'aMl<»il 1 

^t£R tr'faRsfo, ^rr^pTM <7f»tc»H c^i'Bcw? <m*r 

*rto* tor, «Vi ’(Qc^H <Mt*n <sifr ^ 
Pfsrtrwri 

< jR(.^i < p '5iM*i ^rm «(il>i i c*r ^rw 'aiil*i 
<iwMiv, ^trat to* ^ to m rMi *wft*r 
T*rti *Nrf$BT fcwtr «iiR^& « 

^ ^lyi ®th'a| ^{]W>hl OT’ft'T PWltHlnM 

fc*MlOTJ?T Idea C<TC*N3 c*IOT «Tf^5 ^mt ftto ^ 
^Rt*T Ofltol toFttilR W 4<BJR f®Fto 

CHrtfiC«W, «fiT ^NtTT'a £t*r to*T 


*Wj BEsrs^RH 
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S?r f^f& «tm*r c^r&t ter 'sffat ^rfm ^1^1 Normally 

s»R w, «4^*llc-l <(R 8 f*fi> ^ 1*10*1 ^RNIw ^ R 1 ® 

'SfTC? o <4^ i ^ RciSs ^tf^ i <4^'teT ^t%, 

ol^Hw i <4 < t >< p, 'ilM i 4 < p < p i ^fK 4^*IW o i fS^ 

<4^ 4f^t^ Tsm. 8 4^, ^rT?r y ai*ijRt < p <t 4^ 

'sjtu^i 4^ o, 8, <t 43^4 ^ Iter *m\ ^ 4^5t 

fa^sj <MI$, *1 *10^1^1 &7«f 4^ W4 4^5r 1%^ 

C5JCT* i<l^<(®t»i fcthvsi CS\ PNIt’iRI-H 4i>T?r C9fC^ '»Ms 

C5%T **t*i*i, C^»T O, 8, <2 *11^0*1 4' 5 H ^Tt O, 8, <t 4?'4S i rT 

ctwi? *m&\ 4<m ft ^rtflr *rt *rt «isr ^&t teft 

^1 ffftet, <J, b, * 
tei % oicoi csrc^r 
^TT I V6I4.W O, 8, (2 4^ 

"4^*rr '4M f^ 1% >i“*fe 
^ftC^I Rilt'sl Rrft 

(wwten, &, ?m s' mz yj>i 4 t gt&r cm ^F<rc*r 

*nm ^mr ^< 2 1 vim < 2 ' 1 oi$,o«i ^©nr' mm t>t' *ivm 1 

4s < P») **<l^ f^ t% ^TfC^I 'oils f% f% ^|C3, 444V 'Vlt?. (2, 

y®i < 2 ' mv *2 1 5iw :>*' CTf*f i88i *<2 ^ >88 

C^Tl^T 4<JC®1 ^5T >Ws VTC*T > 0 * I ( 2 ' + i^'=iO^ I 4’4 f r 
44V1^ <2, 44<ll^ ^ vR iO C'H, ^FTO (Ff^toS 

C*1C*1*i 4T>t Ii^«t ^(.^3,1 ^t'»l I'bR ^ # lt # 1»1, 'Q 

< 4 ^ ^rr; ^5t c?mt ^ 'sin^pei ^*f?r ^ ^?r, 

C 5 ^ >T4H ^ te" tar?^ '3f^r Tf^Ti 


FftgrrvjBraKjpgwjgjggjjgjgpjjgKggjrji 


% «||»IW 4W4 «TW «lMRl <4^r CSlteP 

f^te ot, f^ncnmpT wst ter ^t^^rsrfsr ^f^i f^wrcnm^ 

OM Rt®m fb<3l 'oh»il'Oc c ilc < p Rcii, 4^6t ■^>®i ?T 4^1 
*(C v s| ^C c lf3C s 'M I (TT’IIW Ot<I '3|C»1 < P t*T^T %T, '0IC*1^ »l'o|'1^1 13*11 
mr c«il>l ^■ac^ol, 0 |<|| OTW 3||<pc's| <4^° 0 |<| 

H2JM C?8t 4<it\sli 4^fv 'sM Rt^l'Q ’RWtT 

»tte9?CTB VI 
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W5fl C5T ^5RT RtltVil I (f%s3T '©Icin 'SJCMT C^R 
f*tRT) *tCR e ft ^*f*fR3R I $*WRjBT 

^ 5 RT C t 1 c*jR 0 l? RHlCs Rtf*T ^ItH R <uMjf 5 l 

^ 5 R RW 3 'q|«w>l ak*it<)Mj ^INTT RfC^, <rR 
‘•RR’ (Gnomon) RRJttr RNTfi R RsjRit ^1 < i e iR. R 
*RtlRre favfTCRitTRR m\ PlTOT f§e®R ^RT Figurative 
Numbers Rr ’JR f^T <mo»ii Figurative Numbers 


R’R Rv’DT slomw RR ^(.'ol R’fT I 1 % WJf? 

'stal 3f?*lTf’ i RGc^ik*? 1 li^csf 

> il'6rlCHl RRl RRORTf? i, 'O, *b, io, *KS R 

’rrisriirs Oi^hmm ?mm m fap§w *mj|i 

'ARI ^T*f R'^fTT I 'sRW RfReRtT? i, 8, <&, 

i'b, ^<t, vW» 'fl'SR 7 R*IJt'®t 9 lTl 4'0c i llc < P ^RR ^R ^PfetR 
*iMMl TfRl 4$R 4 
^R^JtttRtT %r 4RK ^5R fof*K3Jt 
< ’tHMtf*T %T RSR 
(Gno mo n) *rc*UT’i O 
•T*R ^R^Ut • 

^frRfl f£<sl < P5T'1I «rTt*Nl RR <(R RRttt RtRf a)<pU| 
^■>fc’»W) 0$U> ?R Rett <X$, ^*IR L <^R R?®t R^ RR «fte^ 
r^tr ‘Rsr’i ^Rf®r wt Rv^ut c^Roe®TT (Roesrr csrrti 
<C’T RR ^Rtt ai^pvfSf w>| RR «llce^, (fl^fR 

<j\o^t«l| 3fRjf 'q|c5. RORtT R *T*R RRJT ^OTl <*i5R •R^T 
RRJT I f% tR^t? a)c.<p^ i|RT 05 f RtR i | 



^RRRJT 

Ck .«9 



i « <t °i >> 

8 44 S| ^RrRTtl 8 <iR 'SIRT *T 5 R Ol CFf>pT ^‘‘IR (Rt& oR 
RRJT Rfc^l O at^t ^RT t»l }» <flit "stRI (t 3 ,c«^. •TSR RRlTl 
' RRR 8 x 8 =^! i'Js 4 «t 'StWT *1 »TSR RRlTl (fTjR, 


‘NtBto^^RR 
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Sc c '5| L 4R RR*tfi>R S Rs^tlT RlC^l 'RR R**lJT RMI, 

*4RtR *4R|£ '»IC s ll RCR C1^RC'»I — i, R, (t , \ &, ii, ys — 


cMl CRT °lMc^ RT? 

RRRT 4«CMT ^ RtSTtR R^JTl trsr- JRT^R *R!*&$ 

rrr ^r^DT i rr "src 5 ? rrt Rceti'i? RxRTRc^ncR »rr r?,rtr 

VcRI <PW B<sl R^c^sl I il^'f f'SrfRR’ 0*1 TIM RRRl *IC*i 

RTC^ CRT “«RR Rt^ttT” fRCR RRf IrrIh f^T iflRTJT R^f 

C^ftR Rlos<pi>| R*f Rl^t Rc^C^I *tT'G¥f PlCTllVl, Rl^ ^TT? RR RtCR 
5c*v| ?®IC®f, 'flu's! wfa RTCR RRRT <|R *RR ^TvMTT c*IM 

rw wr, RtR Rr R*fi>f ^ITRUT <<lt<i I ^R Rcr RtRR 
rirmi for rrr rr rtw ■*# Rtfst rr?ir5t r^tr q 

CRft RC? CR^, v»l^c«1 R* CRCR Rtfc RfSRTl <4^ R* 4R RtCR RfR 
RR?Tf RIW^I “W ^T“MTT” R cm RC<T Rt^C^T 8* C*1C?T 

Trtf^ rr?ti 8* ^ m % RfR rrrt rtc^r&t 7 r 7 t j» cm rjcr 

ftiR, *5»* CRCTT Rtf^l RM Rlo r l ^r 5T R*f rR R1W 7 R 7 T CRR ROJl 
Rc®l RlWl 4R&T R*f MT'SUT *||TIT 'fl’TTR C^tCR f’WIt’IRICR^ 
f*RW RWR RRJ ^R&T Rl^Tf 4CRTl RRT CRT WtCR CR 7 R 7 T 
^.cw^ Restlvp RvRjTl iflRR fR^ fR^ Rc'stl'? RsRTT RtC^, RRT Rc«?^ 
Rc^l^J RtRlR R*f R°RjT «| CW Jsl CR RC'Sfl^, RtRtRR^ai T> 
ifJRSt RRR RXRJTR RtRt?T RTCR ^R^ RCfa »l(.'®l RCRS Rl'SrlCll 
RtRl 4RR RRC 5 T RC^ 1F3T RRR CRT, 8*, <4^ (R 8^ RRRf (7MCR 
MTf^, RlR TO RRRT Rft S. MTto (Tit, Rl^T fR¥ <1* MT'aTTf 
RtC^I RTR RtR ^R6T R*f 7 Tv ! *UR RtCR, RRR <|R ^"SR ^rI>I R*f 
•RR Rv^UT CRR rR, CR R'f'S ^(R RRBT 7 RRQ RC<1- '»Rc. sr R CRT 


RtRR ^T R*f Rs^ljT 
Mt^Rf RtCS^I CR5R 8\ 
RRT RlW c 5 c*lhT 
RtlwX RRTTT 
^<H C*T 8* <3R\ <s 
RtC 7 ? = frN 8^ ifIR?. 

c*rm rrrt r'st 




RR5T 7 tlR e T^JTMnri 


’I Re's ■a nt*f B 
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"2^5 1 'oilwVSl mf, 'Slvjj® mT*fl? mR 

scm mm ^<i‘ij 2 m? i s^r, 'aiMh msmeMcm its c*r facets? 
mrnr mfi ®tm*r * 4* m* mr 

Cm ms? ms itfl \Q C& '0||»nil *T3TC 5 T 
mmm, *i»n»i ?mm \<t cmi ^mr 
cm cmm ms <4®tts $ms i$., cmwfs i 
mtS ms i^.1 v9l2,C*i ^ 

«r iw ^mBT mf mtft mm® 

*mi mf, ^m. ®ts ms 

cms <t>w\ w cms mfi* i« 

4S mfl = >v»* , ft? *fr 

ftwftmwr <?N ®im»r + e* = >«*i 
mm m?R mm ^mST 1«rRv cms <>i*ihi mim mm fm cmr 
mm® mf*? <$t rni*f®m cmm mrcm *cssm®r mrmmrn 
c*s mm® rnsmi cm^R 4* m* mts cm ms, cs fmm? mf? 
m® m®®t sb\ 8j» cm mrat sms *fs mf^, ^m?r ^8^t, ms 
ss^r, mr cmm i^ti ®ims 4 ms mtfs mf mtm® m* #t 
mm**? *8x*8 mtmtcmr 4m5r mf rntm® mm ®Tms *8* 
ms sfs 8<» c*i5., ^<?* cm* *im i ®ts ms mtfs stf<s ^8* + 
s* = *<?*i mrm mm ^met m$s ‘fefmr cscs c*if^i «*$ cs 
mgs ‘fef^r’ mrfs mtim, 4«mrr mrcm ^cmmfrr fHstcstfmns 
aifti m, 8, <? ifim5T ajfti s, $.8, ^<? ^mST *pid arfti 
<t, io ^ sms mre ^mR ajfti c®T ^timsr ®fw mc^rm aift 
rnrmrtm 5,^.1 rnm®r cmr mc?r cmm® mrnmr i [arft c^m mrn^ 

<flm5r mmmf fwmf £ tf®m ms (a 2 -b 2 ) 2 +(2ab) 2 

=(a 2 +b 2 ) 2 i ‘=£fmmm a mr b mm^r urns mrnr mm 
m^m i fm ; m aj^t mom mcm cmm i ®cm mtsm csbt 
cst^mifs C5fe rn £tmt»f « (2n 2 +2n) 2 +(2n+l) 2 = 

(2n 2 +2n+l) 2 , cmnw n=l,2,3 "i srtl^ ^ftmm^ mR 
mm?rm cmm cm*f csmt cm^ mm m® cm^T , ®1^ m?] 



Vo H o^i <p ^|>ih 
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.4$ ‘bfb atft^r^rr fror far?®? Bfam ^mr, fSNWMM* 
Plwt w 4 «M <b wmr w^fll far§sf Ms s*si 
C’NB CSc*?^. RWBStPB ^*f*ll*rj st®l SttHT ^ST I 'oMI 


*TO 4HPW, MlRI^'elM 2W*f 4C<lM | 


C^B 2BB ^?Bf Bw SBfsi y>|$j.c| 


C*T Bfej, fo'slts 2 BB ? bR>T SBT C*t£®T, 

RwtFfBB fc*MTWJS *1* TO SBB Bfc5i 'Qim 2BK 

cbb%b Bt*r 

(Zjf'B 4 $hm Btsii 
'AM BUST <4<pw| 
wSC© f^T 

^IBB TfKS. BUB 
^5T CS ^IBT *IUS 
^BtU^ 4^B Bl'P! pPHt»1Mlt'*m ^B^ f^T £fSB 2BM 

BB «fl$ SBRB <flB ‘$B!pFi Blft sfB <flB $B|tos 
WTBT TOf^S JjBHl tflBlUB EdBffiB ^BtfB CSRtBBtl 

ffalCHMlMH ^TOlUBTB T*B ^BSiST £fBB BtO^, USB 

B!fs cBus^csBfrsBi 



5§B BBB 
BBB B*f Btts 
4*ttUB, <$SM$ 

sfiss £rBt 

a+b s^usi 

£WB BU*fs 

(TOUS (7f*tr 



a b a b 

Bfat = ^fat 
a 2 + tf = c 2 


<j|c^ CBT& t>Mu> fi^st 'BtU^i gPiUl forcers 'bM§W c BtSSlfo 


a,b i fsiB sufa <rous ^ Bsui> R^e»M>$ ^ Btfitus 
StBT 3U3UBI ^01^*1 £fBB Slt3l US BBt B?*f SI<Pt<l , <BB R'olil 
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*lRw>< SCT II Vi 





♦ilc.213 TOTH i £f®Tsf <ilcsi tyfal ^f\“T a 2 + b 2 

R'®l«5lt'& ^FfaT ^R?f c 2 1 '■sMlM 

2 , l2_ 2 

^ a + b — c 

*pw wc^ tio^f dVHtJl <pw c«p«i«iN 

wftwt: <u$ gpn'f •iSIhfht «rrara wi? 4 Qwh ^r, *to 
^ri to snf&sto ^ ^PWir ^mr ^r 

'3rf^T°s*f Pr*F _ <Ff^ ^ *ttesr *m to 
«I*MIWH *Tt)! «HM4G| JprM %r TICT CTto 

'aiN^l R'pp’i spin 4i>T 3atfafe*jiv toi <?r 4 

eJUMUI, C’TjT <pw(^i '5rk»i»i? 'S ! E>f < PwR.t e i*i $,o^T 

cgto^ “cinpr ui. *trato”i ^ cgto’fc, 

fc*wtOTj?r 2pn*r 4 mRi*m, ct6t *iwr c^r-csoir 
TOSH #t *r1<H ^IMRT! * awr « 
^TPnPPT $<p iff *Pfc?Rf i (l^®t 8 llc'o ^hsl 'fl'SK ’lR«*)ll 

t%?.^r <*w R«shai»ii ■sn^p *p c^f*r v ii'5,Pi ^ht°i i 
(TtR, TOBT 5 tf^5 WtPt R'ash ^Tt *<1^*1 iff 

<jim^, w ©rmtcror orol&r 
i «ihsi ifi<pT>i ^rar too^ *rt6r c*fa 


^ B c>*j<p 
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2 

(*|U *t®'T to s^i m\ 44U1 f*if 5 > ww, 'sm 1 
CTW? ^ '*N 1 C5T ws Rfi% c^tWR sl«tln c , <H < p 1 5?t>T 
to*T to 4T7TC^I C5T f%C*T *TC3 ^ C^to 

‘< 4 ^fBT **iIC<i < piJ|?i HN wc^c 5 . ‘wSl’ 1 sMI RrasMI 

R>w ^ic^n ^w*r »rt 5 r •sinPi c^ti <?t ‘^mi, c*m 

^^c*i'0 ^5t pst <71^ f*ltot 4*?<il<i ’ft’Mt ’IHoi 

t<^lo®l OTT»f C*T, f^>*il»l *ff 5 t®T «t*T 3£?T 

^far-T *iSNr ^5C5i sto$ sm *rmre fto^r ^ 
rwi, <*«3»ic'»i o ^ '©‘t <><ic«i ^5 ^? <?r l?*i Sm*i 
* 1 OT sc.®i o '*11^ ^ , Q c f Rc,«i rW....^|| < pHi ^>ln ^fT ^5PT C$T 
vsl'O’ltss ^fWt 1 *ft^T^f I WT, ^rtf^TT, 'QZ^ ^It’H ®tl5MI?l 

to ^TTl S5f*m toW 3jCTT, W<lft 

ox^ <?r to - 'j? f%tom *tm, £)<^R>Rwi 
^ < 1tRf 1 v&|'g»|ws P5T W'srl'st *fT?H 1 I'sR ^«u«i»(, 'ad v Hlwl *IMI 
f$?> (7^, Trt^Tl \^'ol«'8TH f*jft, ^5tP^ toaptf ^T ^TT ^5 
^?ri to ^ ton, to ^oi*t wi wr, 

^T*lRw>l 'olt'll ^CTT C*tE5*J I 'fliHR R»'o|W ‘ t TRK 5 H? (P\ S < 1 4 1, 

ox* cm^r ?tht? *nfr tom pst 

*rtfa «rrc^! ^s? «pt psr ttwt «tt?M! 

ott ' 5 HOTR *fMc»Rr ^f%i is 

ij>is, sm ton 'sjrt cs( 3^1 fto 

iqww 1 <frf^'C® (flPT ?TP© imzn *R3T, ^ <3$ ^ 

^fRc.'Sn ^CT ■ br« 
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ito® t»| b I- b if&d.'*? 1 *?0^ HM 0*P *10*1 'll v s|c < ^ SfFQ 

xhPi^im toK toto «rra to ton hhRm> tortootw 
’flftra cpf?rt ^c®tti c 3 ^ »ihPi < p toPiwio«i WR oi <*>i^5Ic*ih i 

wt c 5 ^ oi ^w to to tow Rw toHT to? ctotoi RR 
tow tor tortot <n?t.*i*i i RR>*| Rto tor fto to to^ <p?o®i*i 
c? to? ®i? «iw <1^ tot ^k'p R?f5 ^jpwRr wttot 
tot 3jCTti <Wt ’iRWRn to W <J^ W Rr®N tot ^ft, 
to# w? to#? c 5 ^ c^f5 to; to tot-oil&o?* wfl < pho«i*h 
cs r w c? «tot sfi* umPw ton i 

■q&tm, ^hRw ctofonr to tonn tom#? to to 

*tol ^'o ^©3. HIM I 45|W ' 3 <lc y if’P < P Voil ^*11 o^o^ 

to?i wt to tow cto? *mm to ?*##! 

to ^Mc«i ^ to toitto to ^to'tof? w tor?r tot; 
to^ot toto <ic*i *im to' i *j ic^tj w *#?» «h«iiPi ?w tow 
tor i to to ^j<R <pos < i*k.'o &R, <n ^[R^lo's cm?? 1 ? R»%. 
tow to ?wt, tortw? ’jRf# to 4wtT#?i tow toRn 
tone?? mtof ?r R>% c?R, ’iRt^ <4t ^i?R^ •ncs? ro^o^ 
4?to R>^ < imc«i? | s?Hi^i «iR to# 'to#? r^Rmtim 

wr toto* <#cto c? wr tow c*r tow? tot to?twi 
ton toto toWT ?rwt rti to# RRw tow «hbh, <r 
'oiM*iH csw ^ < pk , 0f cto w - ^ ?wi to® ^ <p| , stui(.'» 'aiiwi cto 
towr ton £ to tor <r totw to#n w r?#r totw 
’tow i wt ##? tow? c? #R, <ni»T <flV5i Roto * 1^1 ?n?w 
oM*iN w tot<r ■»iRo'®<i no^, i to' 
o^i^i^R Youtube-^ c'f’fT ctoi to "tor to^5 to? 
io to top ^toRr »iRtto tos cto*f ctoi to toR io 
torRT "topto^ 4 wflc^ (RtW W, ’lR'iW'8 '»lo*iRI J il 

ton wr w ^ww tortw jpj ^w toRs torwr #t 
< p|o'st iiic^t? tor £Rti <p|n*r ^rrtor w to tow 

toto*r oi^o^i, torw in o*Hifc. toiw? ?w, to' 
^st t ro tor f^ftot attorn totwit top# tot totw nri 

R 4 ^ top# *^io®t totwRT ton *n, w ^ntoRi tore 1 # 


br 8 B^PF^ttor 
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4 lost °lMW *lt i wSl <mc < wI i 'W 

f*H«.i, «ff*RfiT fs^f ^of5t i 

^T*M|W> m^S '3)lc« *<l^(.«) <HC<) I 4t>f ^ C^R 

^Tt*trai S*5 ^ 5 ^ 'SMih cW5|* ?^TT <P5K.'o 

oic«i I i 

^r*Rmr <3to*r nit tow* mcs$ wsr wiphi 

Lady with the lamp *lRf&'ai cst ; #f? 1 CTO 
ms w ^stotot ?*tt mt\ cjmw*i *ntto®r <? r mis 
w ’ttow («<w *rfro&mfi*o ton «fl§r t % ^r^Rmt ^h? 
faFfsRtm 'S’rf^^T 'sr* < T‘lc? ^h(.vo|, R>R ^ 

'S'SJT <p*c'o»i I f4'»k«^ ?TM 

?tm OrST ’ilRf^>4«lw 5 tt^ e fT 'Q Rt.sh'f <FE?FTl 

(7T*tH <3tt^ ^pftf**t <K<W C*T R»'olw 4 ^5T ^TlPfl 

*11?) i '©Is RgsRcHs ■ f pc e i ^JrIs ilfi* 8^ *|\slv 1 *f 

'5fl3I ^ “l'S|*W c*i(. i i f^T I ©Irc«i ^PfT! 
cst <$t c*r *tf*hs, ’tf'te f*tc*t 
foslts 9 fo©lcs ts^o ^T *rm? <4^5T 
^®n^a*r to ^hctt *rtm qsB wirr 
?f®r ^r*iikn« i *f*t <ii < p, ^<pui c*r*iPm 

^IH '5ftc^ ^hlcis 

caft^r c*k«tc*, o©«w* <?rmw<T mra 
<4*>c.<pTi>i c 9 f ,, if*r wft ^it^i trc? f^r, 

*>7lH* «lt«* (^rtW a tops 
f*H?t m$\ 4RI 4TR7H C&5G RT 

(Trmw b R-^w ^s t*rat c*Mf*r wen mx.i *tonr fto, 

FH^stn tn cnnfn ^fr'QTrpgr *Ki c^r sro ^ *itw* a fn^ 
cne* 5 c©©css B R^c© fnn^f&t *m "*11^, c^H c^tw, 

-*i *ict>c-fj ^^5 ^sff^apsf CT 'Q is llc r i c<iw ’INc^? | j i's^l<p$i e f: 

^ Pr^lPi^in *jR<in ^ ^?r ^ 'sit ^tnt itms 
snt, *nt^s *nto ^rti ^ b 

■STfPT ^ <> fT?'-'3nT*& ^)k*iD Wi)l«i ^C&T <pR«I C'i>'«c<l ljR><Jl 

^rto^nto^n 
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■#1^? <IC5f B br<t 



fi><4l | c'O'sw c*jc$ <3RHjt 

f'H&ICll* ^ *1T^ST «i ( vbtu- »j <KH ^Rl*Rr cw«M <RIff5 

3S?I CRTsfft fiRsT ^M1, R ,p M5T 'Q? WTfT'lt 

c^tc^ pn^t ^urt *nw, ^rt*bt ‘rfc^r Rhi* Rt?r <ss& t’ter 
B R^J *j|c^ I iwown Rc.^* CTlWf fiu> C^C*! (.’It 0 ^ 
Refill <4 C$5. ^c$l ^Ho&cil <?*! ‘jti'j ^ajnr ^c<l i fi>>8 
(5^ Rfi *i^cdch ^(,^5 I^'olw > aifwj , *J W so® ^5^ ^5RT 'flVwl 
T*nr ^rRfH (>) (^) 

*m\ 

2WW ^IFT ^CR 

^irterc* <?mffi 

(RFCfr C*fRt (^*fC3 i 
*T® ^Rfl *JC'®I) I '6H*RT 
s>R>c<i ^rtrt ^rt (RFf®r 
(^. *T\ ^R?’ ' 5 IC$T)l 
Cff^ a 3F5 
R*I^Rf ^RTi 4^?. 
ssTFF C%lW> 3JRT Rf^RRT B R^Wi B R 1 ^ 4*tH (W«tr 
TO* *t, ^51^ s.Rtv» C^ff^t 'Sfef ^St'St TO* TO*Rl 'illVlws 

wnfst 4 -srt Rtro*n- a crc* «f to* fc*rc** tot frit* B cs 

*T'0*Rl ^f*C5t* “iu<M5 *RSf t<Ml<>ll i$*Rr ^SffSRTT 4TO>T ^5^5 
* 4V Ht *** I ^c*i *P^I *1*, lw»i5| C®TTO** 4*® ^frft** TO* 
tilfr *R? TO* TO^I ffrf TOTOf * TO* *g *m *wRr **l 
TOTI ^*51 «l®r ^>sl <pM , st 'oilc^, *iM RlJ>5| c**f iJlcws. 

*¥* fe’Rt'fll \5 *** ^Rt* RfTO** RfJffr <4*l| ®Rf Rt®5! a f^J 
totw« Rfrir ^ g R 7 ^ 'site? f*fro** Rn&i 4^*Rr *m«tG| 
CTO®T *TOTf* (8 ^R) I 4TO a,B *$31 Rt.5 <jIcw?. (iflTO 

TO* CTO* C**f \5RST 'SfiST Rlt!)i ^5^ B«|i5l ^ wi a c®tc^ 
B cs ^T'3‘5H >i<iti>cii ^Rst c^rrbti 'srtft ^ 

^RRTC^ft CBCR <7 t5\ f^‘o J 1C* v tCR ifl^ ^ J1<i|CC>C?J a 

(Ric? 5 B cs *w i in5i5 ^tstt^i c&c^ 



brb n fsrs ^pTR 
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o4M 'olW R (R^tRR ’at RRR R3jf% ^§R RR 

^R'Q’a) i ^5® rrr 3 T s rr s fT s T ^sit rt i ['G *m, tor c®t 

RR 4|5|4lf5 4tu(t, ^islcil, CRER OT?rt 4w(^ R5*RR I 

' j hI j ic°i RIR6r tj»R£R ^cbtn 4R n^c^ti RRi^f cinq's C4*i*i ^c*i? 

rt ri rr fc*fcit*it ?t^f5t cRRt rtcri ^ cRitst *R rr®? 
CFNW RR, 4|W4lJ| (flt Is’R'GN TOSTJ] I 
lARR RfaT <fl^5T RtRR tjR^> ^s RCR 

c. j iT5 1 tort ^rer ’i^il^c's (5<si 

4M1 'IRt'Sf CRR <PW W'IC'S RlR |'©|^.C®1 

CR’SpT, TORT R*R fl^T Rttft 

4(S»i RJT t TR©c®il ^i^sr ^.cfi RRi 

C^f <4t <R Rf*fa, <*lt>T TOIs 

wlCTlTOTl ^ItPr R^g '31^5? RRT5 

RtfR 4l<1 CR(.4 R^ C4l(5'0 e f '®1$'©| to 

«pitiw 4«ts»*i RtotoRt Rt snftR to 
ctoi torri ^us\ Ritr ? rf 5 RtR to to rttori RtotftRi 

%TO ft-lMR TORTOtfTOR C*tR 'lltwRilH I TOlRRJ 

Rift Rc«i»i (vo(m i *ilfl #iv©Rc‘i«i ^siTr^rr c*R rrrt>t ft®r ’SR 
4$s 1 RtfftRt 4lt4 is it R ^TRRtR Rt*i (J»t,*i (tw-S? CRR 4w 4|<i 
*lfl(,33 RT??r©CRl ^|R£*T *1*1 (.*1 'JC'l 4|14 RfOW ‘‘jfipCH C^WC^.1 

to feft c*r «imimcr(*c*m ’ttotoi ftfR croto 

Rc<1 G 4W*l(*i I ^©104 R*tR (et'tohl 4S I RF$T CR 4|HR (.4*1 Res 
4M*1 RT? R>R ^R ^*104*1 CR ‘C4 1WW 'Rift RcS 4 RR, '0||(w 

cs] *ttoR Rflflt Rtft, 'srtfsr tojr RtcR tot rto TOrt’i 
ttoitot crrr c*r ’ttoto ®ic*iimpt ctor, <rofR 

VICTIM W ton TOTOTl TOP ^lf ?Jf in? RlTOR 

Rtotoi f^R rrt totoR ' 5 ctrt ^ 5 ^ toi (^rt ^upt 
35»rr ^rtoR totoiTO <r <r tot rrr, 

(R C<Cb ^lt4M R f^oRt] RR RflR (ibR ^C?RT e 1 C'i?(tc c l *1 CR f^T 
< 1* v 14'^C'^i ’itl ’1 j1c«iRI «thc'®i (R ^ *H4 F®(*i (RR RfCRR 
<i!R\ Fi>(*l RRt <llc<l*ll ^ * 1 * 1(4 ^IC'R RICH (i®(H R*R «ilc* 1*1 (R 
*RR#R (^f% RRT RtCRR, f^fR RRffSf ^ ^ 41R 4lfi»«l 
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Rf«R5R RCR ■ V«1 



Pic's •Ihc'sn < PC^*iPi I PsPi ^ < PC^fe c i*l- PsPl 'sN 

<stl<ic*l ’tf'Rf f^O "W ^?rf5C 5 R, PsPi f®TT*f 

Rc«f^c«i»i I 4^P> fs(5 Pic^I^wm c*i^ ^IW> I c*i^. fslJc^) OT^tT ^IR 

•R'Rt Pirtw, ^mr ^mr 

fapi Ht ^5 *Wftc*M <R *IM«Ph ^RT <1bWH *TT I C*R 
*rtvi^fl»ftnr^Ncwcw«ftt*iH fclwuwlBwi 

^iwhwIH* ®rt$ srraicm *Rf^, jmi <*$ 

wiCTfMWflit *«*&&& otstiR sri ‘*tta?r <rcTi 

'Stf’RRT ^JRT 4^pR RtW %®R, 4??. «TRRR5T ^ 

WWR ^<M«> «||<«llil4*lM «W*t WRlfcl ^’RRT *R1$ 
’iPlt's* H\<tf ^1*^*1 1 4R?, «h <tt^i ^fR 3jt| f$^R ^ft c«ic^ 
1 ®Rf 5 T 4^1 C*R sfspuf PtM RtfRl <4^ c^l'swl *TORR 
^RR C5T*T ^URl ^R (TtR <4*fR 'ft <?PJT 'SfKR? FtgCOU Ctg 

nkmg uvctu...aqw oca pgxgt vqwej vjgk, dwv kh aqw 
hqnnqu vjgk vjga yknn ngcf aqw vq aqwt fguvkpa. 


\ 


brbrH d*j<p ^J*th 
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f^s^f What is Math 


toio*l4 »lfc*»hN tot c^C^C^n, tot *ITK5tf®5T 

^40® v Hno4*il 9 , 0*1 <3 ifl 'jhNI^ »(044 4«fTt 

“*tf*tr» to stow C4H ^ ^i *T4 ^Nh 

5)14514 ^PIE5 tint's St'S? to 'ailVM oi0*l4 4f& 

4*ft> (.5,0*1 -t>iww5 C4> , *|R'5 o“MI 0*(I ^T, $4 v slo4, 44fU 

#4 «IMI4 Cff?Tl (TtR R’aalO'l^ C5C«T- 

csrc?rar *il to sff *ta? HSC *H 4t«r to, to=r to <nt ^ 

VQo± ftS |4 to O-'IO'P’O Ctof litto 1 <.« 1 U lilPT 'aiNln 5 jH 4 t 4 > toi 

tot win *i@i to tor ^ *i0, *tto tor*t to ^to cto 

050*1 4lR) 0^104 *llPl04 C^tO^, (3>4> 'olo^ 04 1 1 ! I 

to*flto to toft toto? to toi to-^sc* 

411*114 ^'o-R^'® 5s 4 4 tolo4> sptf 404, What is Math???” 

*tf*fa *Mt*lto C^ft5 'oi| 4IN ^T toT 50*1 1 »4 "ST 0 *t, ^(^fT 
tot to *101 *tto cto? toto tom tor «t 
0405^ *i^5 tot;, toc*r tot tor *i0- <a *r Rr *fi 
tot; »tto>ir toi to *tto<r 4054 4H«r04>4 to tomr 
44 u| tor to 04WI04I, (Trfrt ^lami ^(Rf, ^Rr «tt, ©hR 
tom «nPr mi fai^Dsm tw! O^ioth cfam w 4% gra<r 


rS'to' 'tout '5^ 4 c*i i 


Tu (-i xvgftxvScovol) | 


f4>8 ^t, 04l0v]04 4S«Tf- C^TtoH 'toul ^04045 Wfa *rTl 

'Srtft 7# toHt04 to, 4*pT 0®T £T5T5r Cto srl^fD 40*115*1, 


*tto 4 405 II b -5 
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Clapper '5^ — x^ftxSiovol, fRVS «PW RlfR 
2 

’3fl- ! lR <srlc-i»i Rti ^tf^va ^tR Rtl y oil*ic e i c<pvS$ stlw Rfi vot<? 
c>l1iRl ^tR CR, StfR f^r-t^r 'SJR <RR JJR <tooo ^Ic’R 

<RR i|RR«R 4ft Jl4? RR«ft ^5 1 -i x^rx^sr- Q|^C«N 

R3RFRR RtWR 4(.®ll, C^l C*HR Cb2| 

^RT RRi *Rt m ^fRRT tar§^ '8fl« , ll C’fSt 

RtRtfs R^sfR far^pSR R3PFR RRIR 51^1 CR RR f^» 

rtrr rcr ^iricw^ 4^pbt ^rHr rri crjr ^mr rR 

RR f%fR «R RMR 51^, rNR RRr ^5^ ®tf? RR 

RMR 51^, ^aR 'ollVRl RM ’fRCRR RTC*tC^ *Ri5lR 
^R I CRRR : rR' i rR ’ffRCRR ^RR RR R>%s ^5R <t 
3R 'o|^,t e i 'aiNnl (.■ > it>|(. < p <]Pi CRT>tR 'otl <t (.■‘pRt I f5<p 
C\6»|R'»|C < 1 R'*R C»WJ*P«1 RMR 51^, 'fl < p5| '5fR - f 

RR f^ 'aiRIchu R<RtR RRl CT$ CWU4 '^I'rt ftjCRCR Rst R*RT 
RR 4RsR R’fcsFaiRl SflfR RRR RRR ^fwn Rr *m RRRf, 
^r criR# stfwrr R*r r 4\^ms\ ^r?. ^skrr rcrt 

RRCbtR ^RR b'^'^St, RtR bl*U>l <(1£ RRM 'flRv. fR6T RM RRR, 
4 WR Rr <pf(. - »wi I 4®RT R^W^R 

f&'®l 4^1 ^Rt I C©T c^ ^Iwwra 4Pf 
tl^fj J> >444, (.Rr R*fc^G5R 

ctoufir R^TT RRT i R^RRi R*f’ 

CRR$ RsfiiR<i>| RfR CR^ <]^|C<J> <1*1 1 ^c*ll 
4 ^ R’sfi C5f 4 < fw , 4 ^ ^ - > 

C?5R ftfST PWW*1 ^s ««f, (R&r fRR 'STRiJt 

RR C^UR^T RR> ^R I RRR? *RT RRS, 'RTP5WC3R 
W3PF®T ^ffsRT ot^., RR iflRRR ^(.t^ O ^ < f 1< P | RfR Ptco<l 
RapBlra (t •RaPR 5 ! '$R WW ^CR| [RtfR WtR 

Rft’RR Irc<j 5'5<^u| crr ^jCR 'shIrc'® vscr ^ <bcR C5CR 
Rt^Tll *Rt RR '»IRR| (RR W^®TT WTfR RTl vsKcr R «TCR 
RTRRT? i R*f *flRR #t f^RR (RR '3RRT 4*ft ^tRl CR Rtffa 

Joo K ^PTl*i 
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d|RRc<p ^ <pc<i ^Ic^, CT&ft i ^<p<p i 

^tUvo^CZI? (fl-SH ^v©«C5TT ^wf CTUt ^Itsrat 
(?r*f^5 sfti R»'oiw (Tfsft ^trr? 

$% mw 

c*rcs$ o <iwvi 

4^5 vs ^ 

w TOT C¥*I*11V| 

^Rr «i»ijRw c<im>% 

Mfc* <t ^t «w ” 

ifl^ttPT C5lT> C 5 ^ ^IlCBd ^5'©S*fl' ^RT ^lw i,V® 

'q i tw 'sjtsRrt c c f , *t?' v£j , «nc s T ^nr sji^ i<? fi>i ^iwi c*r?rt^r <p?f*i, 

dc^oj<Pu| ^RT R>,g ^ ^fvi)<p<p <£ci) <PC5) I vfliH ^Rf 'aiH^ i<£ 

fl>, wi >m?r 'hi?iwwi< cwi ^ i<2- v<m 

'SftSRTT ^Ri^lh ^’■*1 Ic-tl f&«l <pR I 4'»lw fb«l <pR (71, >fl*llM 
'°ll J 1(.*1 oUt ^llR 'ailc^l £|t'0) < Pi>| ^tlRc'i (f^T <KH c^|t> ^RT 





i8 

i(t 

b 


b” 

ift 

}o 




8 

<t 


<t < 4 ^ 


^ ■snw ^ xvs=id- 1 'srRmr? cw^ri 

^nrrscws? c^ajwi? 4^5 t wgprr c*rc?r 
v*mi ( 2 -xo ^r Mr a^i Mte «ii«vK^ufl ww ^nr c*w 

MTx£RT| i£$ CT 'aihul WTf^T, Mix £f^| ^1*1 <1| 


'^xvbiovsI-'G < 1*1 (AD ^ftRl 

tfl’BT 'SiHTT ^Tsmste? C^aRF®T-'8 (7RT 

<P5i us *nRi R'Dk’i? ^ ^rtrrs^aiSi^ ^sfisrat 

<pR ct, >4 , *itc 5 i '3io , i < p'oc e ii cfe>it: (.s?jt> c^tr Rc®i 

lb'® I • > 1^®? S^T *II<P, «IC1^'©t«ll ^UltDH •I'lR vfl , llc*i 

^llt^.1 ^<1M ^j|Ct><! <l»|R'OC«llC<P ?fW »lMl <PC3 tit® 1 «ilf«»t*i RXi 

4^51 


C'-O 




* 
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5 tf®tTO? B 




<gg?. 4$ (wappr fog 'auawKaw gc.'oig 

gfg! 4MH ^glH tf5t wh •I'jH 'SfR’tT ftsfo roR, gf R»5> gR^TS 
fo- RtFt p 

fog, ^ 5 ^ • "' 

mftiK ct 

Rtllt^l ^RgtR . . «£* y- 

gRtSfoWR CWggS gCg ^fox^STi glvitjQw* 


o , 

4W 



W<f1 gW ffxv8=itf| <ll<.1iJ 4T>T fotfR g|G5 R, '»kis ^RT 
«llW4'6lM Crt\V5 *ftfol 

gg^ ^fo, ^NI«R<p CgC^ tifo gl^fo fo^Bf 'g?.'*!^ 
RRTTOf gfotg fogR, ^5tg£g gRfofog? fllOT '6H«'4C^WI 
gw c*tgi 4 *Rwt frofo grog c*wwggR, R? «Rr 
TO ^fo 'Rg ^ 5 T ggR gW gRrefoCTR C^aPF^T 
gmrawafl»flft 
RgR g£g- 

-lNI<sRc<P'51 
CR3PRT gfg- 

'§foxv5«>\®| | 'Rg 
<4$ gfo ggOT gW TO g*f (fog ^R?fo gsfo, ^5TgtR 



C*tWgtg fa^Sf I CRaPFRgW — x^foxStDVsl I 

2 

fog gfoRm 4 gg| Rtcn < 5 tmr toipt, eg ^rtorsiw ck*r 
glfow gprfofw girot gRi 4 TO >ifo$ fo®r w carr <gR 
RRgt gtfoeg 

gprrcft +3 gRtwti 

RtTOg gfo RgJ ggR 
fo% eg, 

gtfow g^fow 

< 'St<h\o'fi(, 3 r fofofgfo foRiRRi cl>S cgfogf gR’ ^gg^g WR 
fo^> RRgf gRtWT, ^RPTQ fo cgH<i<p®i ^ g£g? Svsg 

Rt<^ Rggfol R>fo gf^ ‘flgtW g«»l I ggg Rt'gfo fofgg 



tgg , n 

=|x3!lVt«ftL« 


H rI*iH 


www.pathagar.com 




'Sfffift Rc®r3 *)0'»l fs^T 
< Hta> *imn«i i to <ilfi*t*j ^TCSf'Q otBi? cw^r $<t 

ai«rcm a^ c#r to%r ^ 3 Wt? 'srrfHc^ ?tft, 

4lft«l tot iwf f2)V|||2l<f> 41tH3 «||flVKH4 C^CJTQ 

^msm ^mT *Jl^| 
cs T 

fargcsm c^ar^r 
^T WfR, 

(Tf&T to ^NtJ! 
c^ar^T 

>wt c*o m\ 

^rmr *iRR 

stlR 2nr i aito>T 
4JTto ^?T 

<if*t r , ^iRR 2nr i ^M4 ’iRR/^Jt^r, aRit<pt 'aiMt^it 
n, 'sfc.w *tRR = ^ji^txji, ^2mT° *fRR = 2nr Rsr^rtPn 
tf5t ait <7T ^'Qu|, ^034 toim ^ <Pl^KlR ^$51 R*^ to ^mT 
m i a 'Sim B i c<p^t O , attT Cir*IT cCh a cs B *('3* 4cti 
wti 'st^r aito>f larfcsm - 5ic'5t c*rcm rnmi 'Sili^l, aB ost 

*m*imr % far§5t ^ ftoimi qra to aB a^si 
7 m^TC5^fi\*t, aitt < jR cto> c$t, ait>T *mw *tw 3im *ifi x ^c.*i < p 
cto> a)uic<p *icsi Id^jR, < t‘^i m\ 'oRt*i 

ai^5T to®r c*nm c*mrm ^mt- a oab i 'smpr ait; 



c^ajTpsf 

x^Rx&boVil | 

OAB li^cSra 
tor ^r 

aB ,^l^r fcto 



W 3pT? aitr ^Tt r, ■Stfltoi 'smfsr AOAB faj'sjasnj c*9>ar*M 
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- xABxr I B 43 ^RT’rtP't '3|IC<W'BT C33\ Tffa, C I 43\3 
2 

OBC Ri^WtO (WJPM W i xBCxri «JfCtRP5f 

Dl OBC fa'sOSTsI (Wf I xCDxn C»mH 

2 

n*cn C^f^T ^rfft- ^*t*T C*Tffl 

<?ln, ^Kc®! *p?rr ^oSin ^itPr c*it?r *ih i *p^f 

^c<3n c^zp^r ^5 ^? 

C^aPFSr=I xABxr + Ix B Cxr + -xCDxr + ... 

2 2 2 

^n^C^Tf l C^T^ft Sic* ' s fWJ <pfal C*FT ?5^PT ^fl^i 

3jt, ^In r f*Pn c*pRl i <fPn 

— x/-x(ab+bc+cd+...) 1 ^ Ctf^T AB+ BC+ CD cm 
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